
JBL Ranger- METREGON 






Now for the first time in a loudspeaker system of moderate size and cost you can enjoy stereophonic reproduction 
that is proportional to its original source, is unified, and available over a wide listening area. Through radial refrac- 
tion, the principle perfected in the fabulous JBL Ranger-PABAGON, the JBL Ranger-METREGON successfully 
transcends such common stereo problems as the hole in the middle, the split soloist, the limited field. Seven different 
speaker systems permit you to tailor a Metregon to your precise needs. You may even start with a pair of JBL D130 
full range loudspeakers and later add a JBL high frequency unit. A new 600- cycle-crossover driver, JBL Model 275, 
with curved exponential horn has been especially designed for the Metregon, Hear the JBL Ranger-METREGON at 
your first opportunity; it will change your thinking about stereo. Write for the name and address of the Authorized 
JBL Signature Audio Specialist in your community and your free copy of Bulletin SL607 which gives a complete 
description of the JBL Ranger-METREGON. 



JAMES B. LANSING SOUND, INC. 3249 Casitas Avenue, Los Angeles 39, California 
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for Ultimate Fidelity 

60 WATTS 

Over 200 record companies, each with 
its own impresario guiding variations 
in recording method and technique; 
but only one amplifier with the flexi- 
bility and capacity to give you a uni- 
formly high plateau of reproduction-. 



Sherwood's new 60-watt amplifier! 




The Model S-1Q60 features six 7189 
push-pull output tubes; 60 watts at 
lVi% IM distortion; silicon rectifier 
power supply; "tube-saver" delay re- 
lay; DC preamp filaments. Ihe most 
compact 60-watter ever, it consumes 
less power (only 110 watts) than many 
20 watt amplifiers. Eleven front panel 
controls include presence rise, tape 
playback, scratch and rumble filters 
12 db/ octave, tape monitor, etc. 

Model S-I060-60 Watt Amplifier, Fair 
Trade $149.50; Model S-1000 11-36 
Walt Amplifier, Fair Trade $109.50; 
either unit readily adapted to Stereo 
by addition of Model S-4000-20 Watt 
"Add-Stereo" Amplifier, Fair Trade 
$109.50. 

For complete specifications, wile Dept. A- 12* 




ELECTRONIC LABORATORIES. INC- 
4300 H. California Ave, „ Chicago IB, IllineiJ 

The '"ccni&tete h ieti fidelity home music center"— 
niannpnonic or steieophonie. 
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The Quality Answer 
For Tape -Disc 



A tape recorder with dual channel tape 
electronics equal in efficiency to the 
finest amplifier components ... the 
new Tandberg is designed to place the 
stereo recording and reproduction of 
tape and disc qrrthe highest possible 
pis 




...The Quality Answer to 

Stereo Recording 

To 'Record' Stereo Disc on Tape — To Pre- 
serve the Original Quality 

• Stereo Disc Inputs built-in Id fake 
the output of any .stereo changer 
or turntable. 

To Make Live Stereo Professional Recordings 

• 4-Track Stereo Recording at all 
three speeds provide maximum ver- 
satility and economy 

To 'Record' Stereo O-ff the Air From Any 
Broadcast Source 

• Four 'Record' Inputs meet every 
recording requirement, including the 
mixing of any input's. 

...The Quality Answer to 

Stereo Playback 

To Playback Stereo With a Quality That 
Meets the Test of the Most Critical Ear 

• Two Amplifiers Built-in for port- 
able stereo — plus two cathode fol- 
lower outputs for tape deck stereo. 

To Be Completely Versatile In Operation 

■ Exclusive Tandberg 4-Traek Design 

sets a new standard in professional 

record/playback quality. 
To Provide Top Performance and Un- 
precedented Tape Economy 

• Slow-Speed Quality cuts tape costs 

• Exclusive Tape Motion provides pro- 
fessional performance at 1 "J/g i.p.s. 
and 3^4 i,p.s. 

Stereo Playback — Stereo Record 

For Disc and Tape 

You Can Have It All 

With A Tandberg Tape System 

Ask your local hi-fi dealer lor a 
Tandbern demonstration. For further 
information write — 



®faMllfc0r0 of AMERICA inc. 

10 EAST S2n0 STREET . NEW YORK 22. NEW YORK 
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JOSEPH GtOVANELLr 



Capacitance and resistance 

Q. Please give me the proper methoS 
for calculating the results of (1) wiring 
two or more resistors in par<dUl, (0) 
wiring two or more resistors in series, ($} 
wiring two or more capacitors in paral- 
lel, and (4) wiring two or more capacitors 
in series. Boyd If. Ttedncr, Battle Creel;, 
Mich. 

A. The sum of two resistors wLml in 
parallel ran be found fey the following 

formula : Total resistance equals the prod- 
uct of the resistances divided by their 
sum. This formula applies to capacitors 
wired in scries, also. Example: Two 5-ohm 
resistors are connected in parallel. What is 
ffie re&TlItSiHt resist anee? The product of 
the two resistances is 23 ohms, which must 
tie divided l>y their sum, 10 ohms. The 
resistance of this parallel combination is, 
therefore, 2.3 ohms. This formula does not 
hold where two or more resistances or 
capacitors are involved. In such instance,, 
proceed as follows: Invert each of the re- 

* 3420 Xewtirh Are., Brooklyn S, AM', 
sistance values, add the resmSittg fractions, 
and invert the result. This final inversion 
will give you the answer. This method may 
he used for any number of units, including 
two. "Example : Three resistances having 
values of 3, -1, and 5 ohms are connected 
in parallel. "What is the resistance of the 
network? Solution : First, invert the frac- 
tions, and obtain Vs., V\ and Vs.. The 
least, common denominator for these frac- 
tions is f)0, so we must add 20/00, 15/(!0, 
and 12/00. This totals 47/60, which, when 
inverted, becomes 60/47, which eiptals 
approximately 1-27 ohms. 

The total resistance of resistors wired in 
series or the total capacitance of capaci- 
tors wired in parallel is equal to the sum 
of the individual values. Example: Re- 
sistances of 5, 10, and 20 ohms are wired 
in series. What is the resistance of the 
network? Add 5, 10, and 20, and obtain 
8*3 ohms. 

Be sure that all resistances and capaci- 
tances are computed in the same values. 
Do not work with 1000 ohms and 1 megohm 
without converting both into ohms or into 
megohms. 1000 ohms equals 0.001 megohm, 
and 1 megohm equal 1.000,000 ohms. Don't 
add mieromicrofarad with microfarad 
values. 1 mieromicrofardad equals 1/ 
1,000,000 of one microfarad. 

Crackling in Amplifiers 

Q. J have on hand an idd SO-watt I'.i 
amplifier. The lube lineup consists of two 
6J7"s, two 09% four 6L6's. one 6XS. mid 
two fiVJ's. The nature of the trouble is a 
crackling noise in the output, f have re- 
placed many resistors and ele.ctrolylies with 
no improvement. .7. 7.. Cosetle, Quebec, 
Canada. 

A. First, cheek the tubes. This is al- 
ways the fbrst thing to do when servicing 
equipment, partly because they can cause 
a multiplicity of troubles, and partly be- 
cause they are the easiest to check, espe- 
cially when you have replacements. If tubes 
check normal, look to the coupling ca- 
pacitors. Since your unit is ait old one, it 
probably contains many waxed paper ca- 
pacitors, and such units often give rise to 
the type of trouble yon described. 

* S4S0 Neiohirk Ave., Broohlyn S, N. Y. 



Hiss Level in Preamplifiers 

Q. }Iow can J reduce the background 
tube, noise which occurs when the preamp- 
lifier is in the phonograph position? The 
noise shows up especially when solo in- 
struments are playing. C. I. Schup, Lawn- 
dale, Calif. 

A. Perhaps the background uoise yon 
notice is the result of running your power 
amplifier at. excessively high level compared 
to the level of the preamplifier. In some 
instances, the stages following the pre- 
amplifier volume control have considerable 
noise content- If the gain of the power 
amplifier is set too high, too much of this 
noise will get. into the amplifier. Simply 
reduce the gain of the power amplifier and 
increase that of the preamplifier. 

Unfortunately some power amplifiers are 
not equipped with input gain controls. In 
such cases, you may find it advisable to 
modify your unit to include such a con- 
trol. If, for some reason, you are unable 
to include the control, make up a voltage 
divider of fixed resistances. 

Sometimes the noise results from poor 
signal-to-noise ratio in the phono stage of 
the preamplifier. The signal-to-noisc ratio 
becomes worse as pickups with smaller and 
smaller outputs are used. If the trouble is 
in the phono stage, you can determine it. 
by raising and lowering the volume of the 
preamplifier. If the hiss level changes as 
the control is rotated, the trouble lies in 
the phonograph stage. There is probably 
little you can do about this trouble except 
to use a cartridge whose output is higher 
than that of your present cartridge. Be- 
fore doing this, however, cheek to see if 
the manufacturer of your present car- 
tridge has a sstepnp transformer designed 
to work into preamplifiers requiring higher 
input drive. 

If you are handy with a soldering iron, 
you ean try replacing some of the resist- 
ances in the phono stage with oihers of 
larger wattage rating. This step may be 
especially helpful if the resistors now in 
the circuit, are of half- or quarter-watt, 
rating. 



Hum and Oscillation in Home 
Music systems 

Q. My sound system consists of a Mira- 
cord XA100. Miratwiu cartridge, EICO 
IJFtilK preamplifier, FICO EFCOK amp- 
lifer, and an All ! and Ali-g spealcer 
systems. Willi the above equipment there 
are two difficulties ivhinh J 7iavc been un- 
able to locate and correct. 

J. The system will oscillate at a low 
frequency when volume is fairly high and 
the input signal consists of a low fre- 
quency. It may be made to occur in the 
runoff' grooves of some recordings. At 
times it may be caused by a tap on the 
turntable spindle while the arm and car- 
tridge arc in the operating position. From 
material appearing in Audio, / understand 
that ihe feedback in amplifiers can be 
quite critical, and when improperly ad- 
justed because of parts failure, can cause 
the oscillation of which I spoke. Could 
this be the cause? Of course, the trouble 
may Tie coming from the preamplifier. 

2. During the first half hour of oper- 
ation, there is no more than a trace of 
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Stereo and monaural . . . most people ready to buy high fidelity com- 
ponents seek advice from friends who own them. Generally you will find that these 
knowledgeable owners have a Garrard changer. And if you ask experienced dealers, 
they will invariably tell you that for any high fidelity system, stereo or monaural, the 
world's finest record changer is the . . . 
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COMING 



To Your City . . . 



HIGH FIDELITY 



SHOWS 



SEE and HEAR the latest in STEREO-HIGH FIDELITY 
from leading high fidelity manufacturers . . . 



Don't miss these public showings 
of Hi-Fi Equipment . . . from 
the most economical units for the 
budget-minded to spectacular 
home music theatres . . . com- 
pare and enjoy them all. 



'Complete Hi-Fi Systems and 
Components. 



•Amplifiers — Pre- Amplifiers — 
FM-AM Tuners — Turntables 
and Record Changers ■ — Phono 
Cartridges — Microphones — 
Music Control Centers — 
Speakers. 

•Speaker Enclosures and Equip- 
ment Cabinets — Finished and 
Assembled or Do-It-Yourself 
Kits. 



THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 



RICO SHOWS 1959 



January 16, 17, 18 
March 6, 7, 8 
March 20, 2L, 22 
April 3, 4, 5 
April 10, 11, 12 



Minneapolis 

Denver 

Baltimore 

Pittsburgh 

Buffalo 

ADMISSION 7S# 



Leamington 
Cosmopolitan 
Lord Baltimore Hotel 
Pen n -Sheraton Hotel 
Staller Hotel 



RIGO Enterprises Inc. 



500 N. Dearborn, Chicago 10, 111. 



tiO-cps hum heard in the loudspeakers. 
After litis period the hum becomes quite 
pronounced. After the equipment has been 
off for half an hour or more, it can be 
operated for a half hour before Die hum 
reappears. Tlie actual timing is only ap- 
proximate. Tubes check satisfactory. Auy 
Suggestions you can furnish will be greatly 
appreciated. IV. H. Focht, Tipp Ciiy, Ohio. 

A. % I recommend that you cheek the 
electrolytic capacitors. If these ;ire low in 
capacitance, they will present a menus of 
common coupling to all stages. Before 
looking into the feedback loop, first de- 
termine whether noise is generated within 
the preamplifier or power amplifier. Dis- 
connect the preamplifier and feed a signal 
directly into the amplifier. If rou cannot 
cause the oscillation, it is possible that 
the preamplifier is involved. If the trouble 
is in the power amplifier, and yon find that 
the trouble is in the feedback loop, yon w5U 
probably find that the feedback resistor 
lias changed value. A further discussion of 
the problems of cheeking feedback loops 
can be found later in this column. 

The oscillation may he caused by ae- 
eonstic feedback, rather than from any 
electrical failing of the preamplifier or 
power amplifier. It may be of two kinds. 
One is the result of the turntable being 
vibrated by the loudspeaker. Those vibra- 
tions are passed on to the amplifier and 
fed back to the speaker which then vi- 
brates the turntable again, thereby sus- 
taining oscillation. The other type of feed- 
back is similar, but in it, tlie vibrations 
are picked up by a microphonic tube in- 
stead of by the cartridge. The elements in 
such a tube are free to move slightly, 
changing the gain of the tube. This causes 
a noise to be heard from your loudspeak- 
ers. 

2. Tlie uO-eps"lmni is probably caused by 
a beater-cathode leak in one of the tubes in 
yona- equipment. This leak will not show 
up on a tube tester because it does not. 
exist until the tube has been in operation, 
for some time. 

Low Gain of Power Amplifiers 

Q. Thanhs for your reply lo my recoil 
letter. I have another problem which has 
plagued me for same iime time. Several 
years ago I built a 20-walt Ultra Linear 
amplifier usi-ng two 307% tmo and 
a 5U4. It has served me faithfully for 
soTiie time bnt it has developed troubles 
which [ cannot locate. The gain has fallen 
off considerably, and new tubes did noi 
help, foliages all check normal. I re- 
placed the filter capacitors because, with 
my hi'pitt level control rotated -all the way 
to the left, molorboaling was audible. The 
replacement of these capacitors did not 
hf,lp. 1 would appreciate hearing from j/om 
concerning this mailer with any adrice 
you can give. James 0. VaUslin, SI. Louis. 
Mo. 

A. The first thing to cheek is the 
cathode bypassing. Failure of such a com- 
ponent will result in a reduction in gain 
and perhaps some instability. A drop in 
gain accompanied by an even greater 
reduction in bass would be further evi- 
dence that a cathode bypass capacitor is 
Open, 

Sometimes the amplifier will behave 
abnormally if there is an open grid re- 
sistor present. Under this condition, the 
grid is charged excessively with electrons 
from the cathode of the tube, thereby cut- 
ting itself off. 

Another possible source of the loss in 
(Continued on page 65) 
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Electronic Wire 
for Every Application 



Service Rated — Quality Controlled 
Every Electronic Wire you need 
in easy-to-use packages. 



Aircraft and Auto Radio Wire 
Antenna Rotor Cables 
Broadcast Audio Cables 
Bus Bar Wire 
Community TV Cables 
Cords 

Hi-Fi and Phono Cables 
Hook-Up Wires 
intercom Cables 



Magnet Wire 
Microphone Cables 
Mil-Spec Hook-Up Wires 
RG/U Cables 
Shielded Power Cables 
Shielding 

Sound and PA Cables 
Strain Gauge Cables 
Transmission Line Cables 



TV Camera Cables 



Ask Your Belden Jobber 




One Wire Source for Everything 
Electrical and Electronic 



08A03J8 



MobioI Wire < Leori Wire ■ Power Supply Cardi, 
Cord Sett end Portable Cord » Aircraft Wir«« 
Electrical Household Cards • Electronic Wires 
Welding Cable • Automotive Wire and Cable 
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ELIMINATES HUM 

thanks to special construction 
and Mu Metal Shielding! 




STEREOTWIN 200 

magnetic stereo hi-fi cartridge 
that fits all record changers 
and standard tone arms 

NOW *44 50 formerly $50.50 
audiophitc net 

StkreotwiN is the perfect cartridge 
for stereo and monaural. No niodifi- 
C'Atnms or changes required in your 
record -play i rig equipment, since 
STKfifco'nviN 200 is perf ectly shielded to 
eliminate hum.' Instant stylus rcplace- 
rnent. Completely compatible for both 
Stereo phonic aucl monopnonic ropro- 
duct-kti'i-S. And now at a new low price] 



Si-KCtriCATiONS: Magnetic Mdriite' * .7 
mil tUnh"Tond stylus ■ ti":tiisiei!l r^s'/joTiso 
within 3 db (yom 20 to 20,000 cm » BMJ 
ma.LinL'lic pull * itisljiist siyiils replace- 
meiit ■ fii 3 nil si:L['.f[n3'd lone arms und 
record ehiingves ■ eli^im-rUcs hum problem. 




The Turntable That Changes Records 

MIRACORD XS 200 

No other record-player has all these 
features; Ploys stereo and monaurtil 
• heavyweight, professional- type 
turntable ■ push-button controlled » 
Mn^ie Wand spindle • automatic man- 
ual player* automatic record changer 
■ intermixes 10" and 12" • plays all 4 
speeds * free tone arm * 4 pole motor 

audio philc "net 

^f&tt All HAD*) THE FINEST llY PAH 
Available at selected dealers. 

For Free catalogue, pleaxr, writ./t Dept.. A. 

AUDIOGERSH CORP. 

514 Broadway, New York 12, N.Y. 
worth e-oaoo 



LETTERS 




Sum and Differente Broadcasts 

8th : 

Concerning Mr. Canby's excellent articles 
regarding sum and difference broadcasts, 
I venture to add a point which may have 
•escaped his attention in regard to the un- 
desirability of combining AM and EM in 
broadcasts of stereo programs. This is the 
fact that the AM signal may tiot be re- 
ceived at all, especially if the broadcaster 
is a "daytime" .station and thus required 
to operate on a directional antenna sys- 
tem after sunset. 

This situation may not be obvious in 
the New York area where strong AM sig- 
nals may abound, l)iit those of us who 
live in suburban areas can sometimes 
actually see the AM anteiiiMis oi the broad- 
cast station* we cannot receive, due en- 
tirely to the use of "directional" an- 
tennas. Our case in point is station WCRB- 
AM-EM sonic four miles airline distant 
from this location-— a station which often 
employs AM- EM storvo broadcasts. 

Thus fiW AM-i'M hybrid combination 
does suffer from all the ills Mr. Canby 
pointed out, "but may also reach the ab- 
surd extreme of becoming a one- channel 
system in effect. 

Cjiakmos A. Gai>s~, 

Baker Ave, 

West Concord, Mass. 

loudspeaker Comments 

Sl!( : 

It would be difficult for me not to coin- 
uieiit on the article ''Improvement in "Air 
Suspension' Speaker Enclosures with Tube 
Venting," by Philip B. Williams and James 
P. Novak of Jensen Mfg. Company, in the 
November issue. (It is clear that "air 
suspension" is used here to mean the soni-e 
thing as "acoustic suspension." .1 original)? 
conceived of the latter term because the 
controlling stiffness of the system., tbnt 
of the air-spring, would be called '"acoustic 
stiffness" in a standard text, 1 but "air" 
is ;just ns apt.) 

I will confine my comments to only one 
statement made in the article — a state- 
ment- included in the discussion of the 
closed bos ■enclosure : 

"A fti'flt Of life siitist be pointed -out 
hero, however. A large box always allows 
more and cleaner bass than does a small 
box." 

Itt an article which Contains so much 
interesting documentation it is surprising 
to find this statement, with its sweeping 
implications, made without support or ■ex- 
planation. I myself can find no basis for 
it, and so I invite Messrs. Williams aud 
Novak either to explain or amend it in 
this column. 

A speaker is a dumb brute, so to speak, 
and cannot sense directly bow large « 
volume of air exists behind it. It's voice 
coil reacts only to the total stiffness, mass, 
and mechanical resistance tort it encoun- 
ters. Enrfher, it reacts only to Hie instan- 
taneous quantities of those impedance ele- 
[ moiits, and it Cannot tell whether it is 
being restrained by the mechanical stiff- 
ness of its suspensions or the acoustic 
stiffness of tlio air-spring when these two 
quantities are the same. 



1 For example, Acoustics, Log L. Ber- 
aiiek, McGraw-Hill Book Co., New York, 
1934, p. 9. 



Thus the diaphragm of an acoustic sus- 
pension system sees exactly the same value 
of elastic restraint and the same impedance 
as it would if it were relatively stiffly 
suspended mechanically and placed in a 
large cabinet— assuming that the final 
resonant frequencies arc the same — with 
one very important difference. The usual 
stiffness of the raechanieni cone suspen- 
sions, which is the controlling stiffness in 
the ease of the big box. is replaced by the 
almost ideally linear acoustic stiffness of 
the air-spring in the small box. Even if 
the high -compliance suspensions of the 
latter system were poorly designed and 
were non-linear, (bey would have been 
made to surrender their control of cone 
movement to the air-spring. 

Unless ther£ are additional elements of 
which I am unaware (and which the 
authors of the article have noi bothered 
to point out), a conventional speaker in 
an infinite baffle or large box has only one 
characteristic that will make, it reproduce 
bass differently from an acoustic suspen- 
sion system designed for the same quanti- 
ties of mechanical impedance — (lie pre- 
dominance of mechanical rather than 
acoustic stiffness in its moving system. 
This certainly cannot be considered an 
advantage, whatever the excellence of the 
stiller cone suspensions. 

Bug ah Vii.r.cfiurt, 
Acoustic Research, Inc., 
24 Thorndike St., 
Cambridge 41, Mass. 

Binaural vs. Stereo 

Silt: 

When is everyone going to be convinced 
that binaural reproduction is not better 
Or more realistic than stereophonic repro- 
duction? A proponent can claim a closer 
tie to the original recording because room 
acoustics do not exist as a problem. From 
that point on. tiie earphone method just 
doesn't produce what its proponents Wop 
claiming. 

With the sound entering only from ear- 
phones, how does Olift Hfssfes the direction 
of the basic sound source as being in 
front? Why not in bock? By means of 
binaural reproduction wc succeed ssx 
moving the near-far characteristic isiio 
the some plant as the left-right character- 
istic. Realistic — who sits in the center of 
an orchestra? Depth perception — what sort 
of depth is there with only one dimension? 
In other words, how does one make an 
angle in trout when all dimensions are 
left-right in binaural? 

Howard a. RoBwtsow 
43 Easter Ave., 
Bittsfield, Mass. 

Erratum 

Sir: 

Just a brief note to mention, as Ton 
have probably discovered, a typographical 
error in my article "Understanding the 
db, dbm. and V U" which appeared in the 
November issue. The error is in example 
4, on page SO, just below the calculations. 
As it appears in the magazine, a subtrac- 
tion of 19 from !) is indicated. This should 
have read to subtract 10 from the 9.000 
number given. Otherwiso, the bnlnne* of 
the arithmetic in the example is correct, 
■md the end result is correct. 

JCwan L. Bkkkstf.ik, 
67-36 214th St., 
Bavside li4, N. Y. 
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MONAURAL-STEREO PREAMPLIFIER 

KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 lbs. 
MODELSP-1 (monaural)$37.95Shpg.Wt.13lbs. 
MODEL C-SP-1 (converts SP-1 to SP-2) $21 .95 
Shpg. Wt. 5 lbs. 

Special "building block" design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP- 1 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20' remote balance control is provided. 




PROFESSIONAL STEREO-MONAURAL 
AM-FM TUNER KIT 
MODEL PT-1 $B9 96 

The 10-tube FM circuit features AFC (automatic 
frequency control) as well as AGC. An accurate 
tuning meter operates on both AM and FM while 
a 3-position switch selects meter functions without 
disturbing stereo or monaural listening. Individ- 
ual flywheel tuning on both AM and FM. FM 
sensitivity is three microvolts Tor 30 <Jb of quieting. 
The 3-tubc FM front end is prewired and pra- 
aligned, and the entire AM circuit is on one printed 
circuit board for case of construction. Shpg. Wt. 
20 lbs. 



STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) $14,095 

Shot. Wt. 162 lbs. 

MODEL SC-1 (speaker enclosure) $QQOS „ . 

Shoo. wt. 4i \t>s. eacn 

Superbly designed cabinetry to house your complete ;lcrco system. 
Delivered with prc-cut panels to fit Heathkit AM-FM tuner (PT-I), 
stereo preamplifier (SP-I & 2) and record changer (RP-3). Blank 
panels also supplied to cut out for any other equipment you may now 
own. Adequate space also provided for tape deck, speakers, record 
storage and amplifiers. Speaker wings will hold Heathkit SS-2 or 
other speaker units of similar size. Available in unfinished birch or 
mahogany plywood. 



World's largest manufacturer of 
electronic instruments in kit form 

HEATH COMPANY 

Benton Harbor, 25, Michigan 




HIGH FIDELITY 
RECORD CHANGER KIT 

MODEL RP-3 *64 95 

Turntable quality with fully automatic 
features! A unique "turntable pause" allows 
record to fall gently into place while turntable is stopped. The tone 
arm engages the motionless record, and a friction clutch assures 
smooth start. Automatic speed selector plays mixed 33H and 45 
RPM records regardless of sequence. Four speeds available: 16, 33! .3, 
45 and 78 RPM. Changer complete with GE-VR-II cartridge with 
diamond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs. 



"EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 

A real work horse packed with top quality 
features, this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic 
distortion throughout the entire range. 
Featuring famous "bas-bal" circuit, push- 
pull EL34 tubes and new modern styling. 
Shpg. Wt. 28 lbs. 




MODEL W7-M *54 8 
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"BOOKSHELF" 12 WATT AMPLIFIER KIT 
MODEL EA-2 $28 95 

There arc many reasons why this attractive amplifier is such a tre- 
mendous dollar value. You get rich, full range, high fidelity sound 
reproduction with low distortion and noise . . . plus "modem styling". 
The many features include full range frequency response 20 to 20,000 
CPS ±1 db with less than \% distortion over this range at full 12 
watt output — its own built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono, and tuner — RIAA equal- 
ization — separate bass and treble (one controls — special hum control 
and it's casy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather texture 
in black with inlaid gold design. Shpg. Wt. 15 lbs. 




HIGH FIDELITY AM TUNER KIT 
MODEL BC-1A $26 95 

Designed especially for high fidelity applications 
this AM tuner will give you reception close to 
FM. A special detector is incorporated and the 
[F circuits arc "broadbanded" for low signal 
distortion. Sensitivity and selectivity arc excellent 
and quiet performance is assured by a high 
signal-lo-noisc ratio. All tunable components 
are prcaligned before shipment. Your "best buy" 
in an AM tuner. Shpg. Wt. 9 lbs. 



Oo 



1 



HIGH FIDELITY FM TUNER KIT 
MODEL FM-3A *26 95 

Fornoise and static-free sound reception, this FM 
tuner is your least expensive source of high fi- 
delity material. Efficient circuit design features 
stabilized oscillator circuit and broadband IF 
circuits for fill I fidelity with high sensitivity. All 
tunable components arc prealigned before ship- 
ment. Edge-illuminated slide rule dial. Covers 
complete FM band from 88 to 108 mc. Shpg. 
Wt. 8 lbs. 



"MASTER CONTROL" PREAMPLIFIER KIT 

MODEL WA-P2 *1 9?S 

All the controls you need to master a complete high fidelity system 
are incorporated in this versatile instrument. Features 5 switch- 
selected inputs each with level control. Provides tape recorder and 
cathode- follower outputs. Full frequency response is obtained within 
± I Vi db from 1 5 to 35,000 CPS and will do full justice to the finest 
available program sources. Equalization is provided for LP, R3AA, 
AES, and early 78 records. Shpg. Wt. 7 lbs. _____ x 



"UNIVERSAL" 12 WATT 
AMPLIFIER KIT 

MODEL UA-1 $21 ss 

Ideal for stereo or monaural applications, this 
12-wan power package features less than %% 
total harmonic distortion throughout the entire 
audio range (20 to 20.000 CPS) at full 12-watl 
output. Use with preamplifier models WA-P2 
or SP-I & 2. Taps for 4. 8 and 16 ohm speakers. 
Shpg. Wt. 13 lbs. 




HIGH FIDELITY TAPE 
RECORDER KIT 
MODEL TR-1A $9095 



MODEL TE-1 *399S 



Includes 1jc<; clack asscrnbl/. ore- S'lpn. V.'t. 10 lbs. (T£^c F^Mttft&MtiW %2m?i 

amplifier and rail ol 

The model TR-IA provides monaural record/playback with fast 
forward and rewind functions. 7'/; and i s /t IPS tape speeds arc 
selected by changing bell drive. Flutter and wow are held to less than 
0.35%. Frequency response at 7'/ 2 IPS +2.0 db 50-10,000 CPS, at 
I'fj IPS ±2.0 db 50-6.500 CPS. The model TE-1 record /playback 
tape preamplifier, supplied with the mechanical assembly, provides 
NARTB playback equalization. A two-position selector switch pro- 
vides for mike or line input. Separate record and playback gain 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-lo-noise ratio i.s better than 45 dh below- 
normal recording level with less than V% total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt. 24 lbs. 



YOU'RE NEVER OUT OF DATE 
WITH HEATHKITS 

Heathklt hi-fi systems are designed for maximum flexi- 
bility. Simple conversion from basic to complex systems 
or from monaural to stereo Is easily accomplished by 
adding to already existing units. Heathklt engineering 
shitt is your guarantee Against obsolescence. Expand 
your hi~fi as your budget permits . . . and, If you like, 
spread the payments over easy monthly installments 
with the Heath Time Payment Plan . 
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CONTEMPORARY 

Model C£-1B Birch 
Model CE-1M Mahogany 




• No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predrilled 
For Ease of Assembly. 

• Maximum Overall Dimensions: 
18" W. x 24" H. x 35M" D. 




TRADITIONAL 

Model CE-1T Mahogany 



CHAf RSIDE ENCLOSURE KIT 

MODEL CE-1 *43 9S each 

Control your complete home lii-li system right from 
your easy chair with this handsome chairside en- 
closure in either traditional or contemporary mod- 
els. It is designed to house the Hcathkii AM and 
FM tuners (BC-1A and FM-3A) and the WA-P2 
preamplifier, along with the RP-3 or majority of 
record changers which will fit in the space provided. 
Well ventilated space is provided in the rear of the 
enclosure for any of the Healhkit amplifiers de- 
signed to operate with the WA-1'2. The tilt-out 
shelf can be installed on cither right or left side as 
desired during the construction, and the lift-lop 
lid in front can also be reversed. All parts arc pre- 
cut and predrilled for easy assembly. The con- 
temporary cabinet is available in either mahogany 
or birch, and the traditional cabinet is available in 
mahogany suitable for the finish of your choice. 
All hardware supplied. Shpg. Wt. 46 lbs. 



IT'S EASY . . . IT'S FUN 
AND YOU SAVE UP TO % 
WITH DO-IT-YOURSELF HEATHKITS 

Putting together your own Heathklt can be one of the most 
exciting hobbies you ever enjoyed. Simple step-by-sleo in- 
structions and targe pictorial diagrams show you where 
every part goes. You can't possibly go wrong. Mo previous 
electronic or Kit building experience is required. You'll 
learn a lot about your equipment as you build it, and, of 
course, you will experience the pride and satisfaction of 
having done it yourself. 




BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 

The modest cost of this basic speaker sys- 
tem makes it a spectacular buy for any 
hi-fi enthusiast. Uses an 8" mid-range 
woofer and a compression-type tweeter, to 
cover the frequency range of 50 to 12,000 
CPS. Crossover circuit is built 
in with balance control. Im- 
pedance is 16 ohms. Power rat- 
ing 25 watts. Tweeter horn ro- 
tates so thai the speaker .jfflay 
be used in either an upright or 
horizontal position. Cabinet is 
made of veneer-sur raced fur- 
niture-grade plywood suitable 
for light or dark finish. All wood 
parts are precut and predrilled 
for easv assembly, Shpg. Wt. 
26 lbs. 





MODEL SS-2 $3995 
Legs: No. 91-26 Shpg. Wt, 3 lb. *4.8S 



DIAMOND STYLUS HI-FI 
PICKUP CARTRIDGE 

MODEL MF-1 *26 9S 

Replace your present pickup with the MF-1 
and enjoy the fullest fidelity your library of 
LP's has to offer. Designed to Heath specifica- 
tions to offer you one of the finest cartridges 
available today. Nominally flat response from 
20 to 20,000 CPS. Shpg. Wt. 1 lb. 



"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 

The SS-IB employs a 15" woofer and super 
tweeter to extend overall response of basic 
SS-2 speaker from IS to 16.000 CPS ±5 db. 
Crossover circuit is built in. Impedance is 16 
ohms, power rating 35 watts. Constructed of 
vencer-sur faced plywood suitable for light 
or dark finish. Shpg. Wt. 80 lbs. 




MODEL SS-1B 
$9985 



SEND FOR FREE CATALOG 



Describing over 100 easy-to-hulld 
kits In hl-li, test, marine and ham 
radio lields. Also contains com- 
plete specifications and sche- 
matics. 



LEGATO HI-FI SPEAKER SYSTEM KIT 
MODEL HH-1 «299 9s 

The startling realism of sound repro- 
duction by the Legato is achieved 
through the use of two 15" Altec 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is built in. Covers 
25 to 20,000 CPS within ± 5 db. Power 
rating 50 watts. Cabinet is constructed 
of ^4" veneer-surfaced plywood in 
cither African mahogany or white 
birch suitable for (he finish of your 
choice. All parts are precut and pre- 
drilled for easv assembly. Shpg. Wt. 
195 lbs. 





HEATH 



ptonevr ttr 
etectrofifes 



COMPANY 



BENTON HARBOR 25, MICH. 



qbsidiary of Daystrcm, Inc. 

□ Please send the Free Healr-kit catalog. 



Er.c\e>".o6 find S 
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Edward Zatnall Cmby 



Broadcast Stereo 

A, YOU ARE rKOliAW.Y AWARE, the big 
news in the audio world is broadcast 
stereo, the touring hist (?) link in the 
huge stereo chain that has been so rapidly 
beaten into shapo during this last year. 
But there :ire heavy complications that 
must be resolved before we'll be gstHpg 
regular stereo broadcasts. 

Ever since my first mention of FM multi- 
plex stereo broadcast hist June (AuDro. 
ETC) I've been up to my neck and ems in 
the subject, in dozens of discussions, dem- 
onstrations, in arguments both warm and 
cold — indeed, in the audio bull-session de- 
partment broadcast stereo tool; over from 
stereo disc a good many months ago niid as 
I now write the whole thing is fairly 
crackling with enthusiasm and controversy. 
Big stakes appear to be involved, too. 
This article started out to discuss PM 
stereo, but spang in the middle it was 
rudely interrupted by a sudden new widen- 
ing nf the field, still another proposed 
stereo broadcast system, as put forth in 
demonstration by RCA. This is all- AM 
stereo, tiro stereo signals on one AM car- 
rier, using the two sidebands for the riwtl 
modulation., as suggested by the editor of 
this magazine as long ago as 1951. 

Right now, then, wc have the following 
concrete possibilities for stereo broadcast, 
each system already worked out, tested, 
publicized, even broadcast experimentally. 

A. Two-station stereo, uiainlv AM-FM. 
(Also, occasionally, FM-FM or AM- AM.) 

B. FM Multiplex stereo via the Ilalstead 
system; one FM carrier. 

0. FM Multiplex stereo via the Crosby 
system; one FM carrier. 

D. AM sideband stereo via the RCA 
system; one AM carrier. 

As to the first of these, I will not even 
discuss it. I've had my say on two-station 
stereo (June, 19.58} and I'st.ill feci that it 
is on the way out and a good riddance. 

All-AM Stereo 

This newest entry in the stereo broadcast 
stakes might seem at first to he an all-out 
contender, designed to tight it out £>« fill 
either-or basis with the proposed FM" multi- 
plex systems, I don't tliiiib it is. 

Rather, 1 see RCA's AM stereo as a 
complementary system, designer! to bring 
stereo to the present AM station in order to 
meet the competition of FM. Tt is the AM 
answer, for present AM transmission nui-d 
in most present AM areas of usefulness, to 
the threat of FM stereo as an "added 
feature." If stereo wore to be a big success 
on FM, the AM stations would be left out 
on a long, long propaganda limb. Like 
Ford, like Chevy; like FM, like AM. 

But there's sense to it, if a slightly zany 

10 



sense, given our slightly zany permanent 
radio set- up. FM radio and AM radio do 
serve different, areas as Voti are obviously 
aware. Maybe KM lias the higher (i. hnt 
AM hasn't died because if has proved much 
too useful. FM lias not lwtstt ubte to dis- 
lodge it and probably won't.. 

The same reasoning will apply to stereo 
broadcasting, from top to bottom and side 
to side. You'd be surprised at how far 
stereo ia likely to go, given adequate mass 
production, economy, simplicity. 

The way to think of stereo broadcast, 1 
suggest, is to put it straight into the pres- 
ent very large over-all audio picture — -not 
only component hi-fi but everything, right 
down to the kitchen radio and the beach 
portable, not to mention the pocket tran- 
sistor miniature. In a good many of these 
KX68S, stereo has already found a place, 
most notably in the hi-fi component flelli.3 r 
but also in a large variety of home "hi- lis" 
and even into the portable phonograph area 
— with stereo speakers placed all at a foot 
Or so apart. 

(Don't laugh. Stereo fan nd<! ft gBOll donl 
oven in Ibis fashion — perhaps more, in pro- 
portion, than it adds to the superdnper hi-fi 
system.) 

Radio, more and more clearly, is the l>ig 
missing link in the large picture as far as 
stereo is concerned. People have .stereo tape 
recorders, stereo records and tapes; tliey 
can copy from one of these ro another, Ttnt 
they can't hear stereo on the air and they 
can't take doivn stereo broadcasts on titpe, 
though this is a now accepted part of mono 
hi-fi activity in large numbers of homes. 

Therefore it seom9 logical to Die that 
stereo broadcasting soon must fill in wru 
area where it is at present missing. I f AM 
monophonic broadcast is still imports lit 111 
so many Ways, then AM stereo must take on 
a corresponding importance, in correspond- 
ing ways. 

Ve.s, 1 know as well as you <lo that this 
is going to mean some dizzy complications. 
There will probably be such monstrosities 
as stereo-A M-stcreo-FM tuners, complete on 
one chassis! -Not so improbable come to 
think of it, and not so dreadfully eomptex 
either. AVliu was it that once groaned ab&ni 
lilu: two-speed record changer? It wasn't 
the end, and never forget, in all this seem- 
ing duplication and overlapping, that this 
ia a dual age. The Denis and (he Republi- 
cans keep on going, both of tliei'n ; TV 
didn't kill off radio,- the 45 rind the LlP 
both still are going strong and so are ail 
four record speeds. Way back, radio itself 
didn't" succeed in killing the phonograph, as 
was everywhere expected. 

In all these eases, an cither-or battle 
ended with both sides winning, thanks to 
differing characteristics and use fulnesses. 
And so it will be with AM stereo and FM 
stereo, I'm guessing. That mush for AM. 

(Note that the AM stereo sideband sys- 
tem allows for complete monophonic detec- 
tion of both sidebands — i.e., tbe entire 



mono sound — in all standard radios that 
have full-wave detector circuitry. On half- 
wave detection sys terns only ouc half of 
th-e stereo sound will be heard; but as de- 
nims d develops, more and more AM. radios 
will be designed to detect both sidebands 
and so insure complete AM compatibility 
between stereo and mono. No nood fur 
suHi-aud-diil'erencc inatrixing. This info 
thanks to the editor, who is one of my most 
convenient sources of enlightenment.) 

Multiplex Soup 

Now turn to stereo via FM. Which of the 
several proposed FM stereo .systems will 
win oat I Cast there be a compromise or 
combining of features' 

Bight now in FM we're deep in a bowl of 
multiplex soup. Another of those heady 
engineering "wars" has been shaping up, 
pending an F.C.C. decision. At the moment 
(ami probably when you read litis, too) 
tilings have reached a stage where every- 
body concerned is blowing his horn as 
loudly as possible, each "system" of FM 
.multiplex broadcast is being plugged on an 
all-out basis and nobody is conceding any- 
thing in the way of a possible over-all 
reconciliation and settlement, 

111 the middle, of course, Is that durable 
and patient federal body, the F.C.C, which 
is used to this sort of thing. The F.C.C. has 
charge of the public's air and is therefore 
directly concerned. — where in the stereo 
disc .arguments of last year the getting- 
together came from inside the industry, 

.Let imc say quickly that 'Cm .far from 
being against a good solid Spell of public 
argument. After all, there is no other way 
for the thing to be settled. And I think we 
can expect that in the earlier stages of any 
controversial technical development tire 
normal situation is for people to take un- 
shakeable stands and argue therefrom. It 
always happens, and it has been happening, 
via papers, demonstrations, publicity, let- 
ters to editors, and actual experimental 
broadcasts in the course Of the present 
excitement, Good — so far. (You've been 
reading some of it in our Lkttf.rs column 
for November and in the Editor's Review 
for October.) But is is vexing to see the 
out-and-out engineering disagreements and 
it's hard not to feel that these arguments 
arc now growing somewhat emotional. 

Perhaps it is an opportune moment for 
those of us who are not directly involved 
with any of the "systems" to throw in orir 
oars, from an outside viewpoint. On the 
technical side, this magazine has already 
Xnado a proposition, both editorially and 
lief ore the F.C.C, I'm taking the listener's 
viewpoint — for the doughty consumer of 
broadcast goods is very much concerned 
with this matter, though lie doesn't know Jl 
yet. 

The Silent Commercial 

Our biggest difficulty right now is that 
the multiplexing of an FM broadcast signal 
is no new projlositnin but is already going 
on all over our fair country and all over the 
FM broadcast band— -on a .strictly com- 
mercial basis, non -stereo. 

The multiplex territory is not virgin. It's 
already occupied and the present Oie«upnMs 
have an emphatic vested interest in things 
as they stand. These promoters of paid 
multiplex music services, for background 
music in resta rants and the like, look 
dimly on the intrusion of stereo into their 
already-authorized area of operations, and 
especially if it means that home listeners 
may be able to pick up their signals, in any 
form or shape, via their home hi-fi sets. 
Many of (hem feel this way, anyhow, and I 
find myself agreeing with them, in spite of 
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the 
experts 
say.. . 
in HI-FI 



the best buys are 



World-famous 
EICO advantages 
guarantee your complete satisfaction: 



• Advanced engineering • Finest quality components 

• "Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK — Compare, then take home any EICO 
equipment— right "off the shelf"— from 1900 neighbor- 
hood EICO dealers. 





Monaural Integrated Amplifiers 
50, 30, 20, and 12 -Watt 
(use 2 for Stereo) 

4?l 1 



Bookshelf 
S peaKer System 

mi 



Monaural Preamplifiers: 
HF6S, HF61 
(stack 2 tor Stereo) 



Speaker System HFS2 
36" H X 15W' W x lW 




Over 1 MILLION EICO instruments in use throughout the world. 



NEW STEREOPHONIC EQUIPMENT 

HF85: Stereo Dual Preamplifer is a complete stereo 
control system in "low silhouette" desist adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source— tape, discs, broadcasts. Superb varr- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on unmcasurablc even at high output levels. Separate 
la-level input in each channel for mag. phono, tape head, 
mike. Separate hi-level inputs for AM & FM tuners & 
Ftvt Multiplex. One each auxiliary A & B input in each 
channel. Independent level, bass & tretle controls in 
each channel may be operated together with built-in 
clutch. Swi(ched-in loudness compensjtor. Function 
Selector permits hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full-wave rectifier tube power supply, 
5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality 
power amplifiers such as EICO, HF14, HF22, HF30, HF35, 
HF50, HF60. Kit S39.95. Wired $64.95. Includes cover. 
HF81: Stereo Dual Amplifier- Preamplifier selects, 
amplifies & controls any stereo source - tape, discs, 
broadcasts-* feeds it thru self-contained dual 14W am- 
plifiers to a pair of speakers. Monopnonically: 28 watts 
for your speakers; complete stereo preamp. Ganged level 
controls, separate focus (balance) control, independent 
full-range bass & treble controls for each channel. 
Identical Williamson-type, push-pull E184 power ampli- 
fiers, excellent output transformers. "Service Selector" 
switch permits one preamp-control secticn to drive the 
internal power amplifiers while other preamp-control 
section is led free to drive your enisling external ampli- 
fier. Kit $69.95. Wired $109.95. I net. cover. 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW hF65: superb new design, Inputs for tape head, 
microphone, mag-phono cartridge & hi-level sources IM 
distortion 0.04% @ 2V oul. Attractive "low silhouette" 
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 
HF61: "Sivals the most expensive preamos" — Marshall 
AU01OCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 
HF60: 60-Watt Ultra Linear Power Amplifier with 
Aero fO-330 Output Xfmr.; "One of the best-performing 
amplifiers extant,- an excellent tiuy." AUOIOCftAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover £-2 S4.50. 
HFSO: 50-Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60, same 
specs al SOW. Kit $57.95. Wired $97.95. Cover £-2 $4 50 
NEW HF35; 35-Watt Ultra-Linear Power Amplifier! 
Kit $47.95. Wired $72.95. Cover E-2 $4.50. 
HFSO: 30-Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover 1-3 $3,95. 

NEW HF22; 22-Watt Pou/cr Amplifier. Kit $38.95. 
Wired $61.95. Cover E-2 $4.50. 

NEW HF14: 14-Watt Power Amplifier. Kit $23.50. 
Wired S41.50. Cover E-6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 
HF52: 50-Watt Integrated Amplifier with complete 
■'front end" facilities & Chicago Standard Output Trans- 
former. "Excellent value"-Hirsch-Houck Labs. Kit 569,95. 
Wired $109.95. Cover E-l $4.50. 

HF32: 30-Watt Integrated Amplifier. Kit $57.95. 
'Wired $89.95. Both include cover. 
HF20: 20-Watt Integrated Amplifier. "Well engi- 
neered" - Stocklin. RADIO TV NEWS. Kit $49.95. Wired 
$79.95. Cover E-l S4.50. 

HF12: 12-Watt Integrated Amplifier. "Packs a 
wa!lop"-P0P. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use Z for STEREO) 

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. 
split conical hass horn. Middles & lower hi.-jhs; front radi- 
ation from 8V2" edge-damped cone. Distortionless spike- 
shaped super-lweeter radiates omni-directionally. Flat 
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD 
36", 35Vi", II l h "."Eminently musical; would suggest 
unusual suitability (or stereo. "-Holt, HIGH FIDELITY. 
Completely factory-built: Walnut or Mahozany. $139.95; 
Blonde, $144.95. 

HFS1: Bookshelf Speaker System, complete with fac- 
tory-built cahinct. Jensen 8" woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" X 9". Wiring 
time 15 rnin. Price $39.95. 

FM TUNER 

HFT90: surpasses wired tuners up to 3X ils cost. Pre- 
wired, prc-alipnod, temperature-compensated "front end" 
— drift-free. Precision "eye-tronic" tuning. Sensitivity 
1.5 uv lor 20 db ciuiellng — GX thai of other hit tuners. 
Response 20-20,000 cps ±1 db. K-follower & multiplex 
outputs. "One of the best buys you can get In high 
fidelity kits." - AUDIOCRAFT KIT REPORT. Kit $39.95*. 
Wired $65.95", Cover $3.05. 

EICO, 33-00 Northern Blvd.. L.I.C.l.N.Y.A-12 



I 



SHOW ME HOW TO SAVE 50% on 60 
models of top-quality equoment as 
checked below. Q Hi-Fi 

□ Test Instruments □ Harn Gear. 
Send FREE literature & name of neighbor- 
hood LICO dealer. 

NAME 

ADDRESS -. 

CITY STATE 



I 



In New York hear "The EICO Stereo Hour," W6AI-FM, 99.5 me, Mondays, Thursdays and Saturdays, 7:00 P.M. 
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FOR 




$12.00 List 

GIBSON GIRL® 

ACCESSORY 

KIT 

Everything you need for better 

TAPE RECORDING 

and EDITING 

★ FOR MORE PLEASURE! 

★ GET PROFESSIONAL RESULTS! 

★ FOR BETTER RECORDINGS! 

ROBINS' ACCESSORY KIT contains Hie 
H s GIBSON GIRL TAPE SPLtCER 
SPLICING TAPE, TAPE THREADER. HEAD 
CLEANER TAPE CLEANER CLOTH, TAPE 
CLIPS, LABELS ana NEW TAPE 

EDITING BOOK! 



TAPE EDITING AND SPLICING 
FOR THE PROFESSIONAL 
AND AMATEUR TAPE RECORDIST 
by H. M. HAYNES 
24 Pages - lllus. . - ■ 25£ 



AT DEALERS EVERYWHERE! 

Write for FREE Catalog of ROBINS' 
Phono and Tape Accessories! 



1 -ROBINS 

INDUSTRIES CORP. 
FLUSHING 54 • NEW YORK 




Mr. Crosby's alHj Mr. Cowlan's persuasive 
letters of principle in last month's issue. 

Multiplex commercial .service may or iiany 
not iJiiike n fortune for the small radio 
station, but it i*s very much a going bus- 
iness arm of radio, now sen led off' entirely 
(torn bB bn( (he special receivers that 
provide the service? to customers.. In uiy 
small corner of Connect icut I can hear «in<? 
stations 'with loultiplexod SMWtiJ channels 
(not counting WISAl's Crosby -type stereo). 
Every one of these is hard at work mtm- 
nuting a second am.1 saleable broadcast on 
its primary FM channel. This is pay broad- 
casting, paid for directly by those who 
subscribe. 

Vet here I am, eavesdropping on nine 
JlffeJlSnl programs every one of which is 
for sale, flat for free. I'm no restaurant: 
I'm just Mr. Average Home Owner, who 
happens to have got hold Of a Crosby-type 
adapter ahead of most of the rest of the 
listeners. 

Who's air is this, anyhow? Don't we ail 
have The leg.'il right to ''eavesdrop*' on any 
broadcast that we can eusvutro in our avc 
tei!l);'i.s'? Isn't our air free? 

Free Air 

Let's dispose of one fcfting at u time. 
Yes, the answer is plain enough, the air is 
free and you do have the right to eavesdrop 
— though yon do net have the right to make 
use of what you receive for profit. But 
this, unfortunately doesn't solve our prob- 
lem at all. .lust because FM multiplex- 
eavesdropping may he technically legal 
doesn't make it desirable, or advisal.de. Sure 
— nobody has b«ei> caught breaking the Saw 
yet, not even mo. Maybe nobody ever will. 
But 1 maintain that it's good policy to 
keep friction and trouble away by removing 
aU possible causey, fancied or otherwise, 
justified or no. Avoid potential trouble 
when it is clearly givi'og its advance 
warning 1 . Let sleeping dogs sleep. 

Therefore, we Mast somehow keep the 
background music services entirely out of 
(he home to begin with, if it is physically 
possible to do so. More of this shortly. 

Oomcha Music 

Look again at these commercial music 
sorvk-os, which can Vie heard in the home 
via one of the proposed stereo systems, (he 
Crosby system. .First, I must say that ptt'r- 
seuaky .[ couldn't care less about the sort 
of stuff they feature, the most insipid sort 
of fn0aly--m0uthed background music, T 
euM it oomcha music, scornfully; it .just 
goes MisieUa, oomc'liam oonwiia, hour after 
hour. It -sounds the way thin dish water-soup 
tastes — to me, anyhow. 

Moreover, though the Crosby- type multi- 
plex adapter punctuates this music, at the 
end of each number, with an unbearable 
blast of violently loud hiss (when the 
audio carrier goes off), 1 am definitely not 
the guy who will build a squelch into my 
adapter so 1 can listen — though as you 
know, it can be done, both at haute and 
commercially. No — don't look at me. you 
commercial operators, when you talk about 
pirating, about unauthorized free reception. 
Xot BVel 

Von might think, then, that I agree with 
the Crosby people. But j don't. Nor do 1 
think that this multiplex background serv- 
ice should be quietly removed, in favor of 
hi-fi stereo broadcast. 

I respect the multiplex services, in the 
first place, as a legitimate commercial in- 
terest of considerable proportions, on the 
part of radio stations who need it and don't 
have fortunes with which to re-equip them- 
selves and their restaurants, et til, for some 
expensively different arrangement. Maybe 
they'll have to give a bit, in the interests 



of all. Rut they certainly ean't he ignored 
— and they won't allow it, anyhow. They'll 
make a righteous row, as anybody p»» 
imagine. Xor will they be inclined to trust, 
those assurances that nobody is going to 
bother to listen to their services" in the 
heme. This argument looks thoroughly fishy 
to thorn, nay way you put it. Ask (hem. 

The Silent Commercial 

Secondly, from the home listener's point 
of View, 1 must point Out that these multi- 
plex transmissions, unheard by any listener 
to standard FM or AM, constitute the 
greatest silent commereial ever dreamed up. 
This was drummed into my head on recent 
listening when J. discovered, time after 
time, that a station broadcasting the 
sleu/.iest. junk on Us background music 
multiplex channel would be sending out, flu; 
fanciest highbrow, bi-f. I'M sound you 
could ask for on its main channel. 

It is obvious that, the good -music channel 
is paid for lit least in part by the sleazy 
music channel — yet noa don't hemt: lo hear 
(I. Terrific! I can listen to Bach and Hartok 
to my heart's content on station YVXY'X, or 
what have .you, and the stuff is paid for by 
n batch of restaurant customers, somewhere 
off' on the other side of nowhere. Idttle do 
they know how 1 love 'em, bless their souls! 
Let 'em have, their background music, T say. 

The argument is quite serious. Commer- 
cial music service can make a high-quality 
station pay off. So let's not tip the apple 
cart. 

So — for these reasons,, I am unhappy 
about any PM. broadcast stereo that makes 
this sort of free home listening possible, in 
any way at all. I feel t.'tat we must, begin 
with the principle thai, somehow, stereo 
multiplex must keep away from background 
music multiplex, even if this perhaps means 
:i hypothetical compromise in basic stereo 
quality. 

I'm not convinced that the compromise 
need ho serious, in practice, though as a 
non-engineer I claim the rigid to be influ- 
enced by further information, as it unfolds. 
I just hope and pray — <nnl urge — that the 
technicians get together so that a maxi- 
mum stereo FM quality will be BvaiBfiMe 
under the basic condition — clear separation 
between commercial music service and FM 
stereo. That is liequirement Xo. 1. 

[Jul let's go on to nil evaluative look ;»t 
the proposed systems themselves. In one 
respect, I am 100 per cent for one Crosby- 
tvpn feature, sOm-nnd-'tlifferOiU'C cOiapBli-- 
bility. 

Licensed Sum-and-Difference 

Multiplex- stereo FM involves the trans- 
mitting of two sound channels via one FM 
carrier, the second superimposed upon the 
first. One channel goes via tlio main FM 
signal, the Other is f;r«j»»ricy modulated 
on the supersonic, audio region, above the 
range of hearing — somewhere between 30 
and SO he. The audio signal itself, in other 
words, has a frequency modulated "tone" 
added to its upper portion. This, of course, 
is common to alt FM. stereo proposals and 
to all commercial multiplex music service 
as well. Everybody [.Iocs it. 

But the Crosby stereo FM system is the 
only one so far that adds the vital sum-aud- 
dilference principle to this basic two-chan- 
nel broadcast, thereby providing compatible 
stereo l'".M sound — compatible, that is, with 
standard FM, minus multiplex reception. 

In this arrangement, the stereo right and 
left source signals are matrixed, combined, 
into sum and difference signals; the sum 
signal is fed to the mahs channel and the 
difference signal goes or.t, via the multiplex 
(Continued on puye 
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of audio response.. 




NEW, UNIQUE BLONDER-TONGUE audio baton 



Never before has the audiophile, the music lover or experimenter 
had such a versatile high fidelity component at his command. Nine 
individual controls enable you to boost or attenuate any one, two or 
more, up to nine octave bands in the audio frequency spectrum — as 
much as i 14 db. What's more, an ingenius visible indicator for each 
control instantly shows the degree of boost or attenuation for any 
octave as well as the response curve over the audio spectrum. 

The Blonder-Tongue Audio Baton, an entirely new concept in high 
fidelity components, is self-powered and easily connected between the 
preamplifier and the power amplifier stages in any hi-fi or audio sys- 
tem—also compatible with many preamp— amplifier combination units. 

The possible applications for the Audio Baton are virtually unlim- 
ited — for correcting speaker and other system deficiencies as well as 
deficiencies in program material; for deliberately emphasiziog or 



de-emphasizing certain sounds (accompaniment, noise, etc.) in re- 
recording; for changing the timbre and character of certain sounds 
(for singling out individual instruments for study). In music repro- 
duction, the Audio Baton is just that: a conductor's baton in the 
hands of the owner. 

The Audio Baton also finds ready use in public address and call 
systems, where it is desirable for specific frequency bands to be peaked 
or attenuated in order to achieve maximum intelligibility for minimum 
listening fatigue. And for stereo, two Audio Batons may be employed 
for the ultimate in a stereo system. 

Housed in a modern, streamlined cabinet with handsome front 
control panel, the Audio Baton lists at 1 19.95. 

For an unfcrgertable experience, hear the Audio Baton at your high 
fidelity dealer today, or write for details: Dept. A-T2 



BLONDER-TONGUE LABORATORIES, INC. 9 Ailing Street, Newark 2, New Jersey 
Manufacturer of High Fidelity components • UHF converters • Master TV Systems ■ Industrial TV Systems 

SPECIFICATIONS: • nine octave compensator controls (40/80/ 160/320/&40/ 1280/2560/5 120/10240 cps) with illuminated vertical indicator • frequency 
response: flat from 20 cps to 20,000 cps ± 2db • by-pass rotary switch • 0 insertion loss • 1.5 V. RMS maximum input with less thin 1% harmonic distortion 
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EDITOR'S REVIEW 



LOUDSPEAKER TESTING 

Rushing in where angels fear to tread, the country 's 
self-styled leading consumer reporting organiza- 
tion now feels competent to judge loudspeakers, 
and has done so witlv vim, vigor, and precious little in- 
telligence. Of course, this may be one of JE 's pet peeves, 
but even with some years of experience in this field, we 
would not rate loudspeakers comparatively. We have 
often described them, outlined maximum and minimum 
usable frequencies, and so on, but as to absolute testing 
of speakers — that's not for us. Even Julian Hirsch and 
G. B.Houck — -as Hirsch-Houck laboratories — decline to 
review speakers for their magazine client, 

As to the findings of the consumer organization, we 
couldn't agree more with their choice of three accepta- 
ble speakers — anybody knows that Acoustic Research 
and KLH both make fine speakers. But to say that 
these three are the only ones good enough for the ' 1 ac- 
ceptable, very good" category is going too far. At the 
other end of the listings we find a Hartley, a .Tames B. 
Lansing, and a Wharf edale as ' ' not aeeeptable. ' ' There 
are several speakers that only made the "acceptable, 
fair ' ' category — among them some Altec models, some 
more James B. Lansing models, a Bozak model, and 
another Wharfcdalc. As a matter of fact, no Altec or 
James B. Lansing models ever got above "acceptable, 
fair," and Bozak — another respected name in the 
speaker field — was listed in the Lower half of that 
group. But imagine either a Hartley, a Wharf edale, or 
a JBL as being unacceptable anywhere. 

To be sure, the organization's "engineers" told how 
the AR and KLH models could be improved — by the 
simple addition of a $27.50 electrostatic tweeter and a 
dividing network. We know nothing about the tweeter 
recommended, but the text indicates that an attenuator 
must be used in the woofer circuit to match levels with 
the recommended tweeter, which, by the way, is sepa- 
rately rated as "acceptable, very good," whereas the 
Janszen 130 and the JBL 075 tweeters are just rated 
"acceptable, good." 

One thing was missing in the report — just how each 
of the separate speakers was housed for the listening. 
As is generally well known, the housing is rather more 
important to over-all performance than the speaker 
mechanism itself, and it should certainly have been spe- 
cified. The information also indicated that speakers 
were compared with equal loudness (which we believe 
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is -correct unless you are testing for efficiency), and 
"with optimum tone control settings for ca.cn." This 
we do not go along with for a moment. 

We have always suggested to readers that the choice 
of loudspeakers was an entirely subjective one. Obvi- 
ously, each manufacturer wants to make the best 
speaker he can possibly produce for a given price ; also, 
obviously, the main objective of a loudspeaker is to re- 
produce the sound as much like the original as possible. 
Yet when one compares the best speakers of a dozen dif- 
ferent manufacturers — or the speakers at any other 
price level— it is perfectly obvious that they do not 
sound alike, not by a long way. Our recommendation 
is that any one who wishes to make a choice of speakers 
should hear a number of them in direct comparisons, 
and then simply choose the one that he, personally, 
considers the best sounding. No one can tell you how 
much sugar you should put into your cup of coffee to 
make it taste right to you; no one can tell you which 
loudspeaker will sound best to you. Listen for yourself, 
and of course yon should hear the AR and KLH models 
that are ' ! acceptable, very good. ' ' You might even hear 
them with the suggested tweeter — you might like it. 
But be sure you would like to live with it for the coming 
years — a few miuutes of listening may not tell you the 
whole story. Chances are that if the AR or KLH people 
thought their speakers needed that kind of improve- 
ment they would have built it in already — they are far 
from being dopes, obviously. And just to be on the safe 
side, listen to the Hartley, JBL, and Wharf edale mad- 
els that were rated unacceptable. That way yon will 
learn two things — how they sound, and how much trust 
jo u should put in reports from others. 

Of course, the whole report may have been written 
from tosls made after the staff performed neshesshar3' 
tcshts on anozzer product reported in the shame issue 
—whiskies, hie, 

END OF YEAR 

It is a shame to be so incensed over something so 
near the Christmas season — but we seem to remember 
something about incense and myrth in history, and we 
must try and tie them together. (And no, that's not a 
printer's mistake two lines up, but it wouldn't have 
been funny any other way, Mayhe it wasn't anyhow.) 

But seriously, the Editors and Staff of AUDIO wish 
yon the best of 



(gratings 
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Precision 

precisely 
fox- music ! 




A pickup precisely designed for 
music! A stereo pickup with all 
the compliance, frequency 
response and distortion-free 
performance required for the 
highest quality music repro- 
duction. 7' his... is the 
STANTON Stereo- 
FLUXVAL VE... where 
quality starts and the 
music beeins! 



The STANTON Model 1% UNIPOISE Arm 
witJ) integrated Stereo- FLUXVALVE pickup 
mounts easily on nil quality transcription turn- 
tables. Precision single (riction-frce hearing adds 
gentleness to quality. $59.85 with replaceable 0.7 
mil diamond T- GUARD Stylus. 

For use in nil pickup arms— automatic or manual 
-choose the STANTON Model 371 Stereo- 
FLTJX VALVE cartridge. ()n monophonic rec- 
ords it will outperform any other pickup except 
the original FLUXVALt'E . . . an sterenphonir 
records it is peerless! $29.85 with replaceable Q.7 
mil diamond T-GUARD Stylus. 



"For those who can hear \ the difference 



PHOTOGRAPHED ?V **ORT WELDON 



FINE QUALITY HIQH FIDELITY PRODUCTS BY 



PICKERING & COMPANY, INC., Plainview, N. Y. 

FLUXVAUE, T-GUARD, UNIPOISE are registered trademarks of Pickering f. Co.. Inc.. 



Address Dept. Ai 28 far a free copy of IT TAKES TWO TO STEREO by Walter O. Stanton. 
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MECHANIZED ORACLE EXPLORES 
BELL SYSTEM COMMUNICATIONS 




At monitoring console, designer H.D. Irvin watches performance of "Sibyl" during test of uscr-reaction to experi- 
menial telephones. A computer-like machine. Sibyl simulates tlic functions of future communications devices 
and records interplay between phones and users. Sibyl is named after the women oracles of ancient Greece. 



A mechanized '"oracle'" is helping Bell Telephone Lab- 
oratories predict the future in communications devices and 
systems. 

The oracle is '"Sibyl," a computer-like machine de- 
veloped by Bell Laboratories engineers and psychologists. 
It can simulate the action of many kinds of communications 
devices. Through Sibyl, new kinds of telephone service can 
be evaluated without the considerable expense of building 
actual equipment. Observing and recording users' reac- 
tions to the simulated equipment. Sibyl provides indica- 
tions of how users would react to proposed new systems 
features and equipment. 

Sibyl, for example, is used to test the reaction of Bell 
Laboratories people to experimental push-butlon tele- 
phones. Each test subject has a push-button telephone in 
his office and he uses it in the ordinary course of his busi- 



ness. But the set is not connected directly to the local PBX : 
it is connected through Sibyl, which performs the special 
signaling functions required by such a push-button tele- 
phone. In this way, push-button telephone service is given 
to a group of people without modifying the PBX. or pro- 
viding completely instrumented push-button telephones. 

At the same time, Sibyl gathers information on how 
the call was placed— date, time, originator, speed of opera- 
tion, errors, whether the line was busy or the call com- 
pleted. Sibyl does all this without violating the privacy of 
telephone conversations. 

Bell engineers expect that Sibyl will provide a better 
understanding of the relationship between telephone equip- 
ment and the people who use it. Sibyl's rapid and eco- 
nomical technique for evaluating new t)'pes of telephone 
sets is an important contribution to the art of telephony. 




BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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The VU Meter in Tape Recording 



There are many advantages to the use of a standard VU meter as a level indicator and the 
author clarifies them, in addition to telling how the meter is connected and what it does 
and does not indicate. Every serious tape recordist will find this information valuable. 



HERMAN BURSTEIN* and HENRY C. POLLAK 



R&Stmm A TAI'K Ht: too hig-ll Or tfrt» 
low a level wspoeti vc!y entails Ex- 
cessive distortion or » pooi" signal- 
(o'Hoisci ratio. There is no gvdtit margin 
of safety between these dangers 
in Uie beat of tape machines. Conse- 
quently tlie record -level indicator plays 
a vital role in tape recording. Hiuv well 
jl .serves depends upon type of indicator, 
its stability, accuracy of calibration, 
manner of connection to the record -am- 
plifier circuit, the prevention of false 
readings due to bins pickup, and the 
Opera tor's skill in interpreting what he 
sees. 

The VU meter is not i ties: pensive, and 
its use as a. record -level indicator was 
largely confined to professional ma- 
chines until recently. Other Machines 
employed an electronic indieator, citlwr 
nn electron -ray (niagiu eye) tube or 
neon lamp. But. with expansion tit Hie 
home market for tape recorders suitable 
for high fidelity application, the VU 
meter has come into increasing use. Now 
it is found in a number of semi-pro- 
fessional tape recorders favored by audio 
fans and in several of the still lower- 
priced "home-type'' machines. There is 



* 280 Twin Lane Wuntugh, N.Y. 



a ooncii.iniijg trend to ever-tfrOitter use 
of the VL" meter iir a simitar meter by 
home wits. 

A full understanding of the role of 
tile V*t r (Meter in tape recording should 
be of value to the technician wA audio- 
fan concerned with the repair, mainte- 
nance, modification, selection, or use of 
a tape recorder. 

Advantages of the VU Meier 

The Yl' meter has a number of ad- 
vantages over the electron-ray tube and 
neon lamp. Among 1 them are: 

.1. It indicates the extent to whk-l'i lite 
record level varies from that producing 
inaximnni permissible distortion. The 
neon lamp can only indicate when level 
is too high or too low, but not by how 
much. The electron -ray tube does show 
a continuous variation, from open eye 
to closed eye, but its meaning is uncer- 
tain. The VU meter enabfep the re- 
cordist to make adjustments in record 
level easily and accurately on the basis 
of what:. M "is recording 1 and for wJmt 
purpose. 

2. It is it standard, relatively uniform 
product. If replaced, the new meter 



gives essentially the same readings as 
its predecessor, electronic- indicators 
have toleviinee* such that individual 
tubes or lamps of the same type may 
produce significantly different readings 
in a given circuit. 

3, If is stable over time. 

4. It is very sensitive and therefore 
has minimum driving requirements. 

■~). It permits the very important 
function of checking 1 bias current ac- 
curately. Too much bias reduces both 
distortion and high-frequency response; 
too little has (lie opposite effects. The 
optimum amount of bins is fairly criti- 
cal, particularly at 7.0 ips. if high fidelity 
results are sought. Bj* means of a switch- 
ing arrangement (I-'Ujs- I, % and 6), 
the VU meter can measure bias current 
flowing through the record head. A 
calibrating resistor is employed so that 
optimum bias corresponds to a. specific 
point on the meter, usually 0 VU. 

li. ft permits measuring playback level 
(Fiys. .1, 2, and 6). This "is important 
in professional applications, so that the 
amplitude of the playback signal can 
be adjusted by means of the level con- 
trol to meet the requirements of follow- 
ing equipment in a recording or broad- 
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Fig. 1, Typical employment of a VU meter in a tape recorder with separate record and playback heads. 
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Fig. 2. Alternative employment of the VU meter in a tape recorder with separate record and playback heads. 



cast studio. If the sign.il IS too low, 
there may be interference from adjacent 
audio lines operating at a higher level, 
or the following equipment may pro- 
duce insufficient amplification. On the 
other hand, a playback level that is too 
high may produce crosstalk on other 
audio lines, or cause distortion or un- 
necessary compression in associated line 
amplifiers without level controls. 

Characteristics of the VU Meter 

The VU meter (Fig. 3) contains a 50- 
mieroamperc d.e. movement with a full- 
wave copper-oxide rectifier. The stand- 
ard meter has a 4 in. dial with a double 
scale, one reading from - 20 to + 3 VU, 
and the other from 0 to 100 (percent). 
Usually the VU units are featured, with 
the VU scale in Mack, this being known 
as an "A" scale. In the "B" scale the 
percentages arc featured and show as 
black figures. The secondary scale is in 
red. and the color of the dial background 




Fig. 3. Photo of a Weston VU meter with 
the "A" scale. (Courtesy Daystrom, Inc.) 



is standardized as an "eusy-on-lho-eyes" 
yellow. 

VU units lire simply decibels, with 0 
beir.gr an arbitrary reference level : one 
milliwatt of power passing through a 
600 -ohm resistance. 

The VU meter is designed to be placed 
in series with a 3,600 ohm external re- 
sistor, as shown in Fiy. 4. Resistance of 
the meter movement plus that of the 
rectifier plus that of an enclosed resistor 
totals 3900 ohms. Therefore the total 
load of the meler circuit across the 600- 
ohm line is 7500 ohms. And now the 
meter reads 0 VU for 2.5 milliwatts of 
power in the 600-ohm line, which i'S 
actually -t- 4 VU, since Volume units are 
by definition referred to 1 vnw in a 600- 
ohm circuit. 

When employed in the standard man- 
ner (across a 600-ohm line and in series 
with a 3600-obm resistor), the stand- 
ard VU meter must exhibit certain 
characteristics, which enable the prac- 
ticed operator to rely upon its readings 
and interpret them correctly. The over- 
shoot must be between 1 and 1J6 per 
cent when a sine wave of 2.5 milliwatts 
power is suddenly introduced in the 
line; the pointer must reach 00 on the 
percentage scale within 0.3 seconds; 
frequency response must he within ±0.2 
db between 88 and 16,000 cps; loading 
distortion must not exceed 0.2 per cent 
harmonic when the meter is placed 
across a 600-ohm line ; the meter must 
withstand for half a second ten times 
the. voltage which produces a 0-VU 
indication (1.22S rolls), and to with- 
stand continuously a five-fold -voltage 
overload. 

The very high sensitivity of the VU 
meier is due to a higli-flux-densify mag- 
net of special alloy, and if the meter is 
mounted in a steel or iron panel some 



of the flux is shunted, thereby upsetting 
the calibration. VU meters intended for 
such mounting must be especially cali- 
brated by the manufacturer upon the 
basis of panel thickness. 

Drive Requirements and Circuitry 

When the VU meter is used ns a rec- 
ord-level indicator and as a means of 
measuring bias current, it is unim- 
portant what the reading signifies in 
terms of power across a 600-ohm line. 
The important thing is that a given point 
on the scale, usually 0 VU, shoukl cor- 
respond to the record level producing 
maximum permissible distortion on the 
tape, or to the correct bias current. On 
the other hand, when the VU meter is 
driven as it was designed to be (across 
a 600-ohm line and in series with a 
3600 ohm resistor), its dynamic char- 
acteristics (overshoot and response 
time) will be preserved, which is im- 
portant to the recordist. 

Only 1.22S volts is required to drive 
the VU meter when it is connected in 
the standard manner, The necessary 
drive is easily available in the record 
amplifier. Also, it is consistent with the 
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Fig. 4. Standard method of connecting 
a VU meter. 
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Fig. 5. Circuit for metering bias current 
and for calibrating the meter Indication. 

output that may be expected of the 
playback amplifier. 

To measure bias current through the 
record head, a "test" resistor is em- 
ployed between onB lead of the head 
and ground ; and the meter, via a switch- 
ing arrangement, is placed across the 
iest resistor. In order that a given point . 
on the meter, usually 0 V U, should cor- 
respond to correct bias current, a varia- 
ble calibrating resistor is used. Some- 
times this calibrating resistor is the same 
as the test resistor, whioh is made varia- 
ble, as in Fig. 5. Frequently, however, 
a separate calibrating resistor is em- 
ployed, as shown, in Figs. 1 and 2. 

Figure 1 illustrates how the VU meter 
is driven in some tape recorders. The 
VU meter can be switched a cross a 600- 
ohm transformer, which is associated 
with a stage of amplification. This 
amplifier stage can be connected to the 
record section, via a calibrating re- 
sistor, so that it serves as a record-level 
indicator, or it can he connected to the 
playback section so that the meter serves 



as a playback-level indicator. In the 
third position the meter measures bias 
current. 

A cathode follower typically has an 
output impedance of about 600 ohms, 
and can be satisfactorily used to drive 
the VTJ meter, as illustrated in Fig. 2. 
Here the meter is driven by the cathode 
follower only when measuring play- 
back level. For measuring reeord level 
and bias current, it is connected to the 
appropriate points in the circuit through 
calibrating resistors. Note that by means 
of an A-B switch the meter can com- 
pare the incoming signal with the play- 
back signal; this requires that the VU 
meter be switched to the "output" posi- 
tion. 

In some circuits the VU meter is not 
placed directly across the output, as in 
Figs. 1 and 2, but is driven by its own 
cathode follower, as illustrated in Fig. 
6. The advantage is that the VU meter 
does not load down the audio signal. 
Though specifications call - for the' VU 
meter to produce no more than 0.2 per 
cent harmonic distortion when connected 
in the standard manner, this may cor- 
respond to a greater, and significant, 
amount of intermodulation distortion. 

Loading Distortion 

If the VU meter, including its ex- 
ternal 3600-ohm resistor, is placed across 
a signal circuit with an impedance much 
greater than 600 ohms, excessive load- 
ing distortion will result unless the ex- 
ternal resistor is suitably increased. Im- 
pedance of the meteT circuit must be at 
least ten times that of the signal circuit 
to avoid excessive loading. Heavy load- 
ing also attenuates the signal. 
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Fig. 6. Employment of the VU meter In a tape recorder with a combination record- 
playback head. 



Fig. 7. Filter for preventing bias pickup 
by the VU meter. 

The copper-oxide rectifier used in the 
VU meter (and other meters) has non- 
linear characteristics. Its impedance 
varies with signal polarity and instan- 
taneous voltage. Assume that the meter 
circuit, including the 3600 ohm external 
resistor, appears to the signal circuit as 
a 7500-ohm resistance fluctuating over 
a 10 per cent range. If a 10 per cent 
change in load resistance has a signifi- 
cant effect on signal voltage, which is 
the case if load impedance is appreciably 
less than ten times the source imped- 
ance, the nonconstant load resistance will 
cause significant distortion. 

Record-Level Connection 

In most instances the VU meter is 
connected to the record signal at a stage 
prior to equalization, as illustrated in 
Figs. 1 and 6, rather than after equaliza- 
tion as in Fig. 2. Record equalization 
in high-quality tape recorders generally 
conforms to NARTB standards, so that 
it consists of a little bass boost (about 
3 db at 60 cps) and of considerable treble 
boost (20 db or more at 15,000 cps at 
7.5 ips). 

The post-equalization connection, Fig. 
2, has the advantage of indicating the 
actual amount of signal applied to the 
tape at all frequencies, so that one may 
guard against tape overload at the high 
frequencies, which are so greatly 
boosted at the commonly used speed 
of 7.5 ips. 

It may be questioned, then, whether 
the pre-equalization connection satis- 
factorily warns against distortion in 
the treble range. Essentially, yes. Rec- 
ord treble boost largely affects the audio 
spectrum above 3000 cps, and in this 
area the decline of audio energy with 
rising frequency tends to compensate 
the treble boost. Furthermore, for the 
same amount of distortion, somewhat 
more signal can he applied to the tape 
at high frequencies than at the mid- 
range and low ones. 

The pre-equalization connection has 
the following possible advantages: (1) 
Taking the record signal at a point be- 
fore the equalization stages will pro- 
vide better isolation between the VU 
meter and the record head; this helps 
prevent bias current in the head from 
producing an unwanted and misleading 
indication on the meter. (2) After pro- 
nounced treble boost, high frequencies, 
(Continued on page 72) 



AUDIO • DECEMBER, 1958 



19 



www.americanradiohistorv.com 



Can you count the speakers in this array? A Japanese stereophonic speaker system, it includes two eighteen-inch woofers, 
two fifteen-inch woofers, two eight-inch mid-range cones, and an assortment of other units to cover the entire audio spectrum. 



Hi-Fi with that Coffee Aroma 

And why not couple the enjoyment of good coffee with an equally pleasant enjoyment of good 
music? The author suggests this might be an excellent method of attracting potential customers 
to the hi-fi salon — or maybe carrying it further and using two "o's" would be still more effective. 



IS this kaki.v seventeen hundreds, 
eofft* shop culture «amc into its 
own ill Queen Anne's London. The 
world's largest city boasted eotfee shops 
catering to wide social, political, literary, 
and business interests, Co ("fee -culture 
fathered those great periodicals. The 
Taller and Th$ BptcUitor. Lloyd's In- 
surance evolved from a coffee shop for 
exchange of shipping news. The art of 
conversation is said to have reached an 
all-time high in those London meeting 
places. 

In the mid-twentieth century, a new- 
coffee shop culture is growing up in 
what is now the world's largest city, 
Tokyo. There move than a thousand 
coffee shops attract millions of patrons 
to their friendly and relaxed atmos- 

*itet? mUeresi XJ., Philotlclphia IS, 
Pa. 
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phcres. The art of conversation is still 
practiced, but in lower tones than in 
London coffee shop days. High-tidelity 
music is now the main attraction. 

The largest coffee shops, seating hun- 
dreds of patrons, feature the highest 
kind of high fidelity — live musicians. In 
one plush, five-story ediliee the musicians 
play quite unconcernedly while riding an 
elevator stage from floor to floor. Since 
this moving stage can only Ik; on one 
floor at a time, a high fidelity amplifica- 
tion system relays the musician's per- 
formance to other floors during the 
interim. In another downtown Tokyo 
shop the orchestra is suspended on a 
tiny balcony over illuminated fountains 
and fishponds, surrounded by tiers of 
circular balconies rising five floors 
toward a gigantic chandelier and niosaie 
eeiling. In a less exotic atmosphere, 



members of the JOKR radio orchestra 
perform nightly in a Shinjuku coffee 
shop, from which regular hi-fi broad- 
sasts ftl'e originated. 

The Smaller Shops 

For practical reasons, live music can- 
not be featured in more than a handful 
of coffee houses, and more than nine 
hundred remaining shops offer recorded 
high fidelity performances for their 
musical offerings. These are a natural 
haven for stereofans and audiofans 
as well as music and coffee lovers. In 
the majority, the equipment is good but 
simple. Record changers are almost un- 
heard of iu Japan. Most coffee shops use 
a pair of the excellent Japanse viscous- 
damped pickup arms, magnetic car- 
tridges, and well-made transcription 
turntables. The long-playing reeords are 
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relatively expensive to the Japanese and 
are most meticulously caved for l>y their 
owners. Record attendants in Tokyo 
coffee shops are paragons when it comes 
to preserving the delicate micro-grooves 
which earn their livelihood. 

With so many different coffee houses 
seeking his patronage, the Tokyoite may 
choose music in just about any vein 
imaginable. The majority of shops play 
"musie-between'* arid light classics. A 
few have built reputations by special- 
izing in "French, Italian, or Spanish 
music — all quite popular with the Jap- 
anese. Some coiifec shops enter to Jap- 
anese teen-agers by presenting U. S. 
rock-and-roll find liillbilly "cultural 1 '' 
offerings, occasionally interspersed with 
good ydy/A, but the. best coffee houses 
offer a. solid repertoire of serious classi- 
cal music. 

With record collections running to 
the thousands, many of the shops fea- 
ture a continuous classical request pro- 
gram. Their patrons seem to have a wide 
knowledge and appreciation of serious 
music. 

Other shops, however, hold to care- 
fully selected and balanced program 
schedules. The schedules are published 
in program guides similar to those issued 
by our leading good-music broadcast 
stations. 

A Typical Visit 

Join me, if you will, for a visit to one 
such refined coffee house in the Shibuya 
area of Tokyo. The "New Lion Coffee 
House" is on a small lane away from the 
main thoroughfares of Shibuya. This is 
fin amusement district nod the lane is 
lined on both sides with theatres, restau- 
rants, cabarets, paehfuko parlors, and 
not a few cotfee shops. A rock-and-roll 
record is blasting across the way, ( Are 
rock-and-roll records ever played Other- 
wise, anywhere in the world?) but hero 
is the ''New Lion" on our right. As we 
open the door and step inside, we step 
ijito another world. The din of taxi 
horns, street cars, and Elvis Presley is 
left outside. Instead, there is the. solid 
but restrained sound of a symphony 
orchestra in the next room. An attrac- 
tive young lady hows graciously and 
greets ns. Do we prefer the balcony or 
the main hull? The balcony is not- 
crowded today, so our hostess beckons us 
toward a small flight of stairs. At Hie 
top, we step out into a iniuaturc con- 
cert hall. Soaring music surrounds us. 
The lights are dimmed ; the audience is 
hushed. We are guided quickly and 
quietly to our table where we are handed 
a menu and a program guide. Alas, we 
cannot read Japanese; but coffee is 
coffee and the music is unmistakably 
Mozart. In fact, it is a stcrophonic tape 
recording of the Jupiter symphony. 
Here is stereo as it never quite sounded 
in the audio showroom back home. Per- 



haps this concert hall atmosphere does 
much to enhance the realism of the re- 
corded performance, at any rate we are. 
soon absorbed in the concluding move- 
ment of the symphony. 

The audience does not applaud at the 
conclusion, most of the people engage 
in quiet conversation. We will take ad- 
vantage of tills short intermission to 
gel a better look at the audio system. 
The speaker system is most fasciuacing 
and after several trys we succeed in 
counting all the various drivers and 
horns. There are two 18-in. woofers, two 
15- in. woofers, two S-in. mid-range 
cones, three electrostatics, and a I'uil- 
eomplement of mid-range and tweeter 
horns. The woofers arc horn-loaded i:i 
extraordinarily solid-looking folded 
theatre horns. 

Tho remainder of this deluxe hi-fi sys- 
tem is housed in a rack and cabinet in 
an alcove beneath the. speaker stage. 
Behind sliding glass panels in the cab- 
inet are the two transcription turntables 
equipped with capacitor pickups, (hie 
turntable has two of the pickups 
mounted side by side to play Cook 
binaural disks. Dual AM tuners are 
provided for reception of weekly .stereo 
broadcasts by the two government AM 
radio channels. An all-wave receiver and 
equalizer controls arc also housed in 
the cabinet. 

Power amplifiers and power supplies 
are rack mounted ill a full-height stand- 
ard relay rack. There are four separate 
power amplifiers, electronic cross-overs, 




Records spio cn high-quality t-ansenption 
turntables in a glass-enclosed cabinet, 
which also houses an all-wave tuner and 
duel AM fjners. The Ictttsr pick up weekly- 
stereo broadcasts by two Japanese gov- 
ernment AM stations. 

and individual level set controls. A pro- 
fessional looking stereo tape player oc- 
cupies a position adjacent to the rack. 
Lining one side wall are shelves holding 
a collection of disks and tapes that 
would arouse the envy of any self- 
respecting radio station. 

The attendant announces each setae- 
(CcnlhDK'rt on piujij §§) 
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Tuning in a stereo broadcast. The record playing equipment consists of two tran- 
scription turntables with capacitor pickups. 
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Sound Recording and Reinforcing 
at The Monterey Jazz Festival 

Details of the installation and operation of what is probably the largest outdoor stereophonic 
sound reinforcement and recording system used to date — along with some valuable pointers 
to anyone who may have occasion to duplicate the results, even on a much smaller scale. 



SPEAiiilEADEb by the well-known D. J., 
Jlimuy Lyons, a group of enthusi- 
astic townspeople in the historic 
first capital of Spanish California. 
Monterey, decided that the West Coast 
should also have its Jazz Festival. Three 
memorable days, Octohcr 4, 5, and 6, 
are just concluded. 

Two lieutenants (musicians and 
''hi-fi" enthusiasts) from the U. S. 
Navy Post-Graduate School at Monterey, 
Ed St. Ville and Dick Avritt, counseled 
the local committee that since sound was 
what the people would pay their money 
for it had better be good. Upon their 
promise to contact Ampex for help, 
they were appointed to the committee. 

Our first contact with the Festival 
came hist July when they asked Ampex 
if we would assist the Festival organiza- 
tion acouslie.illy. Since Monterey is a 
very pleasant plaee to he at auy time, 
we agreed. 

From a preliminary verbal descrip- 

* Ampex Corporation, Redwood City, 
California. 
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tion of the location chosen for the event, 
Harold Lindsay of Ampex, who operates 
a sound reinforcement (not "P. A.") 
business on weekends, Walter S els ted, 
Director of Research at Ampex, and 
the writer shuddered at tile implied 
problems. The spot chosen was the out- 
door horse-show arena at the County 
Fair Grounds. It was found to bo di- 
rectly in the approach path of the 
Monterey Airport, out of which operate 
numerous naval aircraft and commercial 
airliners. The approach to the airport 
is from the sea, and the takeoff is toward 
the sea, since a range of low hilts pre- 
vents operation in the opposite direc- 
tion. 

A visit later in July to the site chosen 
reduced our shudders somewhat. The 
board fence along one side wasn't ns 
high as first believed and the bleachers 
on the other side would probably he 
filled with people. However, if the stage 
were plaeed at the far cud of the arena, 
as originally planned, there would be a 
decided baekwall ''slap" from the build- 



ings at the near end. It was also planned 
to place folding chairs for the audience 
in the arena. The arena, itself, was high 
in the center and sloped downward in 
all directions for drainage. Numerous 
horse shows had been held ; hut they 
planned to grow rye grass before the 
Festival (and did! ). 

It was the cerebration of but a few 
moments following some hand clapping 
for illustration, plus not a little di- 
plomacy, to convince the committee 
members to follow a logical plan in the 
seating and staging. The stage would he 
placed directly in front of the buildings 
which were causing the had echo, aad 
facing the open end of the arena where 
a number of live oak trees acted as a 
fair "rear wall" sound absorber. It was 
agreed to re- eon tour the arena by bull- 
dozing the high center toward the rear. 
The resulting slope had a three-foot 
elevation to the back, about six inches 
at ujjdfield and nearly flat for the fore 
portion. Seating for about six thousand 
persons was contemplated. 

The stage budget was $1500 — and it 
had to seat everything from a three-man 
combo to a seventy-five piece symphony 
orchestra. The first recommendation, 
considering the budget limitations, was 
to build a platform suitably high so that 
all could see plus a hard flat rear wall 
and two hard side walls at 45 deg.— all 
eight feet high. No ceiling was then 
contemplated. The walls would both 
help project the sound and reflect it 
back to the musicians who must hear 
themselves and each other it they at* 
to give a good performance. As time 
progressed, and advance ticket sales 
came in better than anticipated, the 
budget for constructing the stage was 
increased. The stage finally ended up 
being fifty- four feet across the front, 
22 feet along the eight-foot back wall, 
twenty-four feet deep, and with 45 deg. 
side walls extending two-thirds of the 
way forward. The front riser was five 
feet above grade and eight feet deep. 
Two more risers of the same depth, were 
provided, each six inches above the one 

AUDIO • DECEMBER, 1958 




www.americanradiohistorv.com 



in the front. A hard ceiling was added. 
It sloped upward at 20 deg. from the 
rear wall, and was carried on a fifty- 
five foot transverse steel "I" beam eight 
feet back of the front edge of the st:ige. 
The overhead was cantilcvered out to the 
front edge of the stage. A valance hoard 
across the front obscured the stage 
lighting. 

Since the seating area was large (ap- 
proximately three hundred feet long by 
one hundred fifty feet wide), nnd he- 
cause of the present wide interest in 
stereo, it was decided initially to do the 
sound reinforcing job in three-channel 
stereo. The microphones used at the 
center of the stage would feed only 
the speaker system placed at the center, 
and the microphones on each side of the 
sta^je would feed only the speaker sys- 
tem on the corresponding sides. No. 
electrical mixing between channels would 
be done. The only raising would be the 
normal acoustic mixing reaching the 
111 iaro phones, and the acoustic mixing 
from the wide-angle speaker systems. 
This would also provide the necessary 
electrical signal for the three-track 
stereophonic recording of the entire 
Festival. It is believed fliat this is the 
first and largest such open air stereo 
sound reinforcing system to be used in 
this country, The results were gratify- 
ing. 

The physical placement of the micro- 
phones and their corresponding speak- 
ers was a matter of acoustic judgement 
and involved many factors : the physical 
size nnd disposition of the stage with 
respect to the total audience ; the ar- 
rangement of the audience; the sizes of 
the performing groups (three-piece, 
four-piece, fifteen to twenty-five piece, 
and seventy -five piece; with vocalists. 



Truck sound con- 
trol center and 
adjacent record- 
ing booth with 
the author at the 
reco rder. 




instrumental soloists and piano soloists). 
Moreover, the stage was designed to re- 
inforce the direct sound for the box 
holders in the front third of the audi- 
ence space, thus making sound reinforc- 
ing unnecessary in this area.. Another 
criterion was that the sound should be 
natural nnd not sound reinforced. The 
highest compliment that could be paid 
would be to have the audience unaware 
of the existence of the sound system as 
such. Furthermore, and unlike ft studio 
recording session, there were to be no 
rehearsals other than minor rearranging 
of microphones during the show, a very 
stringent, but obviously uecessary, re- 
quirement. 

Selling Up 

The sound crew consisted of Harold 
Lindsay to handle mixing, myself to 
handle mike placement aud acoustics in 
general, ably assisted by John "Deans, 
of Ampex' Engineering Department, 
with Boh Baker, experienced recordist, 
and Gordon Longfellow, accomplished 




Stage, showing relative positions of microphones and speaker systems. 



entertainer and recordist from the pub- 
lic relations section of Ampex. The 
crew loaded up a small moving van, a 
panel truck, and two station wagons 
with $35,000 worth of gear, thirty miles 
of half-inch recording tape and all the 
other necessaries. They traveled the one 
hundred miles to Monterey before the 
first session, towing two large theatre 
speaker systems on trailer wheels, plus 
a third such system knocked down aud 
packed inside. 

It required most of two full days to 
install the system and cheek it out. The 
lineup of the equipment used is as fol- 
lows : 

Microphones : 

Altec 21B for general pickup (three) 
Altec 21D for floor stand accent (four) 
Tolef uakeii Stereo Model SM-2 "Crossed- 
mikc stereo pickup comparison" (one) 
— (supplied through courtesy of Stove 
Temmer, Gotham Audio Sales Co. Inc., 
New York City). 
Preamp Mixers: 
Raytheon UPC- 40 four- position broad- 
cast mixer (two, for right and left 
channels) — (uses 6J7 input tube, a.c. 
heater.) 

Altec four-position broadcast mixer con- 
sisting of: four A42S.B Preamplifiers, 
one A426B Line Amplifier, and one 
P505B Power Supply (one, for center 
cliauncl). 
Tower Am plifi c rs : 

Altec 256C, 75 watts (push-pull through 
out; uses S07's with fixed Was for out- 
put). 
Ki<i hi nnd Left 
Speaker Systems: 

Altec "Voice of the Theatre" systems 
consisting of a pair of H210 units 
stacked one on tlic other, (use-i four 
lo in, horn-loaded drivers) for "wat- 
er*;- and four 2S8 drivers on a 1004 
cellular liorn for a "tweeter." (.'rojs- 
over at 400 cps. 
Center Speaker: 

J-'idelity Sound 5512, consisting of four 
Altec 515 (15-iii.) theatre drivers (as 
in the other units) each horn loaded, 
for "woofer"; aud two Altee 288 
drivers on a 1005 cellular horn for 
"tweeter"; 500-cps crossover. 
Speaker Equalisers: 

Special: to equalize the three speaker 
systems for acoustically fiat response 
to 12,000 cps, down 4 db at 15,000. 
Recorders: 

Ampex 300-3, three-channel stereo, using 
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y>-in. tape (tt IS ips, with the new 
Ampex Muster Equalization which 
yields 7 db. better S/N ratio thm 
previous equalization methods. (Two 
recorders used, for master and pro- 
tection waster.) 
Ampex 300. full track, %-in. tape at 
J 5 ips. fed from center channel only. 

Arriving on the scene, the two trailov- 
speakers, were disposed at either end of 
the stage and on the ground. This placed 
the high-frequency units about nine feet 
above the ground. The knoeked-down 
speaker system was hoisted up the back 
of the stags ail< 3 mounted on a special 
platform constructed at the front edge 
of the swaying- eantilevered stage over- 
head. During this latter maneuver, one 
of the local committee stepped off the 
runway and put his foot through the 
tarpaper roof dislodging one of the 
4' x H' plywood boards from the ceiling 
of the stage. It sailed majestically down, 
narrowly missing one of the star per- 
formers who was then practicing on the 
stage. The foot dangled grotesquely for 
a moment and was then withdrawn. No 
further mishaps occurred throughout 
the show. 

Because of the several kinds of groups 
which were to perform, we. decided to 
provide ourselves with a microphone lay- 



out that would be capable of handling 
almost any forseenblc eventuality. 

Microphone Placement 

Most small groups are accustomed to 
working with close-mike technique, al- 
though it became apparent that virtually 
none had any previous experience with 
a stereophonic mike setup — outdoors! 
This was painful at times. Large groups 
require different mikeing of course. 
Therefore we suspended three micro- 
phnues from the overhead about three 
foct back from the valance by driving 
staples into the joists supporting' the 
ceding skin. One mike was hung at stage 
center and the other two were suspended 
in a lateral line ten feet each side of the 
center. All were suspended ten feet 
above the front riser. This might ;:t first 
glance seem to be rather close together 
for a fifty-four foot stage, but in analyz- 
ing the seating arrangements normally 
employed by the various groups of per- 
formers, this appeared best. And except 
for one or two instances, it worked most 
satisfactorily. 

In addition to these three general 
pickup mikes, an announcer's mike was 
provided on a floor stand at center stage 



front. Three other floor-stand mikes were 
also provided with their cables disap- 
pearing through the top riser at stage 
Beater and ten feet cither side of center. 
The cables on all four of the mike stands 
were tethered at ten feet to prevent 
their being moved too far into an adja- 
cent pickup area which would destroy 
the stereophonic illusion. (Rut we didn't 
figure on Dizzy Gillespie-' ) 

The center overhead mike, the an- 
nouncer's mike, and the center stand 
mike were fed to one mixer. This output 
fed the speaker system on the roof 
center. The right suspended mike, and 
the right stand mike fed the righthaml 
mixer and the lefthar.d pair fed the left 
mixer. 

The outputs of the three individual 
mixers were fed through special equal- 
izers designed to compensate for the 
normal roll -off of the speaker systems. 
The design of these equalizers was based 
on warble tone acoustic response meas- 
urements made several days prior to the 
installation. They yielded an essentially 
flat acoustic response to 12,000 cps at a 
distance of ten feet in front of each 
speaker system. The response was down 
four db at 35,000 cps, a point of aca- 
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Block diagram of complete system: Three-channel stereo sound reinforcing and three-channel stereo recording, together 
with two-channel and single-channel recorders for special applications. Dimensions of stage and mike positions are shown. 
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deraic interest only, as the absorption of 
the air induces high- frequency response 
materially over th ; distances and under 
the conditions encountered here. 

The equalizer outputs were fed to the 
three individual power amplifiers, of 75 
watts for each channel, and their outputs 
fed directly to the three speaker systems. 

The three -channel inputs to the stereo 
recorders wore bridged at the output of 
the three mixers ahead of the speaker 
equalizers. The single-channel recorder, 
which was used to prepare tapes for the 
Armed Forces Radio Service for over- 
seas broadcast, was fed from the center 
channel. | 

The output of the Telefunkou double 
channel stereo mike was fed directly to 
a two-track Ainpex Model 601-2 re- 
corder. The mike was suspended at stage 
center eleven feet above the stage and at 
the very front edge. The associated com- 
pensating networks were employed as 
described in a recent article on the sub- 
ject. 1 The tapes from this separate sj's- 
tem are to be analyzed later in compari- 
son with the resultant two-track proc- 
essed tapes made from the throe-track 
7<iasters. which should yield some inter- 
esting conclusions. 

It! addition to the $35,000 worth of 
equipment used ($25,000 of which repre- 
sented the sound -reinforcing system 
owned by Harold Lindsay — "Harold's 
Patio Hi-Fi Set," as someone has dubbed 
it), some other statistics may be of in- 
terest. Three thousand feet of table were 
used — shielded mike cable, speaker cable, 
and so on. Nearly twenty of the thirty 
miles of J / 2 -ineh tape were used. These 
three-track masters are available to the 
various recording companies having con- 
tracts with the artists who appeared. 

Among the outstanding performances 
were those by Louis Armstrong, Yelmu 
Middleton, Bnrt Bales, Lizzie Miles, 
Ernestine Anderson, Modern Jazz Quar- 
tet, Cal Tjader, Dizzy Gillespie Quintet, 
Dave Brnbeok Quartet, Gregory Millar 
and the Monterey Jazz Festival Sym- 
phony of seventy-five instruments, and 
Harry James' Band, as well as numerous 
others. 

Two demonstrations of the sound sys- 
tem itself were made : one planned and 
one impromptu. Greg Millar and the 
symphony orchestra recorded the open- 
ing two minutes of "Petmshka" during 
rehearsal. This was to be their opening 
selection. At the performance, we cued 
up the tape appropriately, and started 
the tape playback over the speaker sys- 
tem on Mr. Millar's down-beat. The 
members of the orchestra pantomined 
their part of the activity, and after a 
few bars they all stood up, stretched, 
shook hands anti otherwise quit playing 

1 G. Bore and S. Temmer, « 'M-S' Stereo- 
phony and ConrpatabilitY." Audio. April. 
1958. 
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— except that the sound went on. The 
audience expressed its delight at the 
deception, as the sound was good enough 
to be live. 

The impromptu demonstration came 
just as the last auditors were clearing 
the gates — homeward bound following 
the evening performance of "Satehmo" 
Armstrong. We played a few minutes 
of his performance over the speaker sys- 
tem. A goodly number of people filed 
back into the arena, looked at the stage, 
then stayed to sit and listen. The pres- 
ence was uncanny. All of the sibilanee 
was there. The blacked-ont stage had 
ghosts' A couple of the clean-up girls 
started swinging and dancing on the 
sidelines to the amusement of those 
present. "Then the police chief heard 
about it and made us turn off the system 
as he wished the field cleared for the 
night. 

The Headaches 

Outside of the usual problems of as- 
sembling the equipment, installing it, 
and tearing it down, there, were a few 
others. The principle objective was to 
reinforce the sound in an unobtrusive 
manner, as was stated. The naturalness 
of the sound was due to two factors : 
a uniform acoustic response fron the 
speakers, and running thein at a reason- 
able level. One of the erew, equipped 
with a field telephone, served as listener 
three-quarters of the way back in the 
audience. There he could .judge balance 
and phone in for more piano or what 
not. The unobtrusive level was found to 
be sufficiently below feedback, so that 
this did not become a factor . . . except 
once. 

Usually we were able to have the per- 
formers sit on the middle and rear risers. 
But Harry James sat up well forward 
— on the bottom riser as well — before wc 
could rearrange him. Consequently, we 
puLcd the suspended mikes forward to- 
ward the front edge of the stage by 
mnr.ns of black strings we and pre- 
viously, and thought fully, run up over 
the forward edge of the roof for just 
such an eventuality. We couldn't at first 
find the ringing we encountered, as w 
had also used this approximate arrange- 
ment with the symphony orchestra which 
more than adequately filled the stage. 
We soon discovered that il was coming 
from the center suspended mike. Tt 
looked like an acoustical freak -of re- 
flection off the back and side walls. We 
pulled the mike up another foot and it 
cleared the problem. Moral : watch out 
for reflected foci of sound from various 
smfaeos. Here it was the back and side 
walls, together, all equidistant from the 
mike. 

Dizzy Gillespie, we believe, didn't 
''dig" the stereo idea. He moved the 
stand mikes every which way thus inter- 
mixing the three channels. One of the 



erew went up on the stage between two 
numbers and attempted to unscramble 
the situation. Dizzy looked puzzled, 
scratched his head, then shook ifcj and 
rearranged the mikes into a mix up 
again. In desperation we cut off all of: 
the accent (stand) ir.ikes, and he then 
unknowingly sounded terrific on the 
three he couldn't reach. 

Regardless of the preliminary instme- 
tions we gave the performers, many of 
them would almost swailow the 21 D 
announce mike. The result was a 
''p "-popping problem perpetrated p- ter- 
rifically. Next time an old clunker of an 
un-pea-popping variety will be used here 
for certain. 

No matter how carefully the stage 
management endeavored to arrange to 
have intermissions fall during the ar- 
rival and departure times of the com- 
mercial airliners, wc never seemed to be 
able to coordinate die situation. One 
night the low-lying fog required an 
I. L. S. approach, ar.d one plane thun- 
dered overhead on four distinct passes 
(very distinct) before bedding down. 
The admiral of the local Naval instal- 
lation cooperated by chasing his planes 
oft' to the side or grounding them dur- 
ing performances. 

While Dave Brubeck was performing, 
a low-flying roar drowned him out com- 
pletely for a few moments. Without 
missing a beat, this artist intermixed a 
few bars of 'AVitd Blue Yonder" in his 
theme to the utter delight of the audi- 
ence. One of the committee stated that 
if ever these recordings wore released, 
it would be a grand identification to in- 
scribe on each jacket, "Not the genuine 
Monterey Jazz Festival performance 
without the stereo airplane sound." An- 
other poor soul, a paid admission, asked 
how we were going to remove the air- 
plane noise from the tape. He thought 
we could. Wc asked him to send along 
any ideas ho had since we were stumped. 

The .S'io! Francisco Chronicle had this 
to say : 

■'. . . The sound system, provided h\- 
Ampex Company, was superb and even 
tlio.se unfortunates who were seated in 
the war of the arena had a better chance 
to hear the music than many much closer 
and at indoor functions in San Fran- 
cisco . . ." 

When the final ''take'' was tallied, it 
appeared that the Festival was in the 
blade by enough for the Committee, who 
gave us excellent cooperation, to change 
the name from the "Monterey Jazz Fes- 
tival" to the "'First Annual Monterey 
Jazz Festival." We undertook this pro- 
gram at no cost to the Festival in the 
combined interests of community ciric 
duty, experiment, and to give a demon- 
stration of the fact that good results 
ctin be achieved in sound, if one knows 
what he is about and is willing to put 
forth the necessary effort to achieve good 
quality in sound. IE 
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New Gr-E "Golden Classic 



ft 




Smooth response on both stereo and monaurol records. 
Consistently high seporation between stereo channels. 



• Compatible with both stereo and monaural 
records • Full frequency response, 20 through 
20,000 cycles • "Floating armature" design 
for increased compliance and reduced record 
wear • Effective mass of stylus approximately 
2 milligrams • High compliance in all direc- 
tions — lateral compliance 4 x 10" cm/dyne; 
vertical compliance 2,5 x 10 ° cm/dyne • Rec- 
ommended tracking force with professional- 
type tone arm 2 to 4 grams • Consistently high 
separation between channel signals. (Specifi- 
cations for Model GC-5.) 




Stereo is here! General Electric makes it official — with 
the new "Golden Classic" stereo-magnetic car-ridge, a 
fitting climax to the famous line of G-E cartridges. It 
makes stereo a superb, practical reality — at a very real - 
istic price. Model GC-7 (shown) with .7 mil diamond 
stylus, $23.95. Mode! GC-5 (for professional-type lone 
arms) with .5 mil diamond stylus, $26.95. Model CL-7 
with .7 mil synthetic sapphire stylus, $16.95. (Mfr's sug- 
gested retail prices.) 



Classic" tone arm 




See and hear the G-E "Stereo Classic" car- 
tridge and tone arm at your Hi-Fi dealer's 
now. For more information and the name of 
your nearest dealer, write General Electric 
Company, Specialty Electronic Components 
Dept. All , W. Genesee St., Auburn, New York. 



• A professional-type arm designed for use with G-E 
stereo cartridges as an integrated pickup system • Fea- 
tures unusual rwo-step adjustment for precise setting of 
tracking force from 0 to 6 grams • Lightweight brushed 
aluminum construction minimizes inertia; statically bal- 
anced for minimum friction, reduced stylus and record 
wear $29.95. (Mfr's suggested resale price.) 
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High-Fidelity Bass Cone 
Loudspeakers 

Even when available, loudspeaker response curves seldom show the "hills" and 
"valleys" present in most models, but the author's new acoustical technique is 
claimed to give an improved bass response without appreciably affecting sensitivity. 

A. B. SARKAR : 



TO thk oiiiMNT.UiY Hi-Fi fen who hits; 
no provision for luensuringf the char- 
acteristics of a loudspeaker, there 
does not appeal- to be any difference 
between the various loudspeakers avail- 
able in the market. The published fre- 
quency response curves by various man- 
nfaeturers ate. not comprehensive and 
sometimes often misleading, and only the 
acceptable information is being pub- 
lished. It is proposed to show the rea- 
sons for the ".iaggedness" of actual 
curves and to show one method of 
smoothing out the performance. 

Goaringtott* has given a response 
curve for an 8-iu. loudspeaker mounted 
in front of an infinite battle which is 
very typical of the behavior of the dia- 
phragm. The suspension used (here is 
fel ted -pa per, R continuation of the paper 
cone. El we compare that curve with a 
theoretical one 2 , we see that a peak and 
ft dip occur around 860 eps and 1000 
eps respectively besides the resonances 
above 20(H) eps. The causes of the reso- 
nances have been attributed to the stand- 



' t&$ 3 Moco^tii lUmtl, London, S.E. 
linghnul. 

1 M. S. Corn.j5g.to11, "Amplitude and 
phase measurements oh loudspeaker cones. " 
Prat). I.ti.E., 39, 1951. pp. 1031-1038. 

'->1„ rtemnek, "Acons/iex." MeOnw-BUl, 
New York. 1954. p. H)2. (Fiy. 7.fi.). 



ing' wave produced due to the combina- 
tion of the transverse waves travelling 
out of the voice coil siiul the waves re- 
flected inwrnrd. from the suspension riiu. 

Theoretically, it is assumed that tile 
voice coil and all parts of the cone move 
in phase with the same amplitude and 
that the mass of the system and the me- 
chanical resistance to its motion can be 
regarded as lamped constants effective at 
the voice coil. But, in practice, the 
paper cone of a loudspeaker is not 
ideally rigid, ami the transmission ve- 
locity for transverse flexural waves 
along the cone may be low enough to 
allow several nodal circles and regions 
of reversed phase to appear within the 
range of frequency covered by the 
speaker. Various methods of suspension 
have been suggested to absorb these 
unwelcome standing- waves and thereby 
to produce uniform response; but the 
appearance of the dip around 1000 eps 
etui be explained Sis follows: The ve- 
locity of propagation of sound in air 
is about half that in the paper cone. 
For a 15-in. speaker Hie distance be- 
tween the junction of the coil and the 
cone anil the edge of the cone is (i'/i in. 
and the wavelength 0-) in air is about 
13 in. ( for 1000 eps) . Hence, sound 
propagated from the area near the coil 
arrives nt the suspension rim of the 



paper cone nearly a out of phase 
with sound from the edge of the cone. 
Thereby a partial cancellation will occur, 
producing the dip in the response curve. 

It is possible to predict mathemati- 
cally with accuracy the operation of a 
15-in. circular piston vibrating system. 
Bat, although a 15-in. cone loudspeaker 
has been slated to he equivalent to the 
ideal vibrating system, the vibration of 
tile paper cone- — -having several decrees 
of freedom— is too unpredictable to 
represent with even fair accuracy by a 
mathematical argument and an equiva- 
lent electrical analogue. In fact, since 
the problem is very much acuustical, if 
provides a wide range of research and 
design possibilities. If we have to rely 
on paper eone, as we generally do, to 
produce \ n i i f o i tti p ressn re/ f re< | u en c v 
and, for that matter, good transient 
response. We have to tackle the loud- 
speaker problem by acoustical means. 

For the effective application of acous- 
tical tresitmrnt to achieve good results 
out; must of course lirid out which part 
of the paper eone produces what band 
of frequency. This has been done, as 
explained later on. 

Effect cf heavy cone 

In this connection it may be argued 
that the acoustical treat men t on the cone 
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Fig, 1. Response curve of the experimental speaker using felt 
suspension: (A) with, and (B) without the inner cone. 



Fig. 2. Response curve of the experimental speaker using the 
inner cone and sponge surround as suspension. 
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New G-E 



44 



40 -watt 

.»» 





• Full 20-watt power output from each channel of the same Lime. 

• No audible distortion at full power. • Flat response within .5 db 
from 20 to 20,000 cycles. • Outstanding sensitivity, extremely 
low hum and noise level. " Inputs: FM-AM tuner (and FM multi- 
plex adaptor), stereo and monaural phono cartridge ond tape, 
auxiliary. • Speaker modes: stereo, stereo reverse, single or two- 
channel monourol. • Speaker phasing switch saves manual phas- 
ing. $169.95*. 
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Versatile, convenient switches and 
controls. In this completely new and 
striking General Electric design you'll find 
every useful variation in stereo and mon- 
ni/ral Amplification, controlled swiftly and 
accurately. Balance control allows you to 
adjust for maximum stereo effect without 
overloading one channel when the other 
is cut down. New contour control boosts 
the bass smoothly, gradually, without in- 
creasing sound intensity. Each control 
handles both 20-watt channels. 




New 28-walt Stereo Amplifier has simile! fea- 
tures, except for speaker phasing switch. $129.95*". 



and. new FM-AM Tuner 




Top performance in a trim, modem 
cabinet. Receives even weak signals with 
unusually low distortion, hum and noise 
level. No audible drift. Visual meter pro- 
vides center channel tuning of FM and 
maximum AM signal. RF amplifier stage 
in both FM and AM for increased sensi- 
tivity. FM multiplex ]ack for stereo adaptor. 
Built-in AM antenna; folded FM dipole in- 
cluded. $129.95*. 

Model FA-1 1 (left) has russet leather 
vinyl finish. Model FA-1 2 finished in willow 
gray vinyl. Both models are style-matched 
to the amplifiers. Cabinet removable for 
custom mounting. 

*.MomWadurer's suggested resale prices. 




GENERAL wM ELECTRIC 



See and hear the G-E "Stereo Classic" 
amplifier and tuner at your Hi-Fi dealer's 
now. For more information and the name 
of your nearest dealer, write General 
Electric Company, Specialty Electronic 
Components Dept., A1 I, W. Genesee St., 
Auburn, N. Y. 



AUDIO 



DECEMBER, 1958 



29 



www.americanradiohistorv.com 





IDEAL 


1 1 w 1 1 

!/ V 


RESPONSE 


I\ 

i 
i 


f 1 
/ 1 
/ 1 

A J i 

/ \ 1 


i 


/ yl 1 



Fig. 3. Response of the loudspeaker of 
Fig. 2 to a 500-cps square wave. 

will increase the mass of the cone, 
thereby the sensitivity will go down, 
hat, as will be shown later, the acoustical 
technique has been applied without un- 
duly increasing the mass of the cone. 
This increase of mass of the cone is not, 
after all, a hindrance to our operation. 
The reason is that one of the effects of 
xionlinearity in a speaker is the produc- 
tion of harmonics and sub-harmonics, 
and nonlinearity occurs when the force- 
displacement characteristic deviates 
from a straight line. In a light-weight 
cone, the deviation occurs at a small 
input, although the sensitivity is greater 
with such a cone, bnt the increased sensi- 
tivity is obtained at the expense of 
greater no nlinear distortion. It must be 
remembered that low nonlinear distor- 
tion and high sensitivity are incompati- 
ble. Hence for low distortion, a rela- 
tively heavy cone should be employed; 
again, a heavy-cone low-sensitivity 
speaker, when used with present day 
amplifiers, will actually deliver more 
acoustic power before it overloads than 
a speaker with a lighter cone. Further- 
more, for home sound reproduction, high 
sensitivity is not a requirement since 
the power available from most amplifiers 
used in high-fidelity loudspeakers (at 
least 5 watt output) is quite adequate 
to get satisfactory sound levels. This 
sort of output from the amplifiers (say 



5 watts) will, in turn, produce a sound 
level of (100 db) in the average living 
room and we know that this is about 
peak level of a full symphony orchestra, 
in the best seat in an orchestral hall. 

Brief Theoretical Interpretation 

Let us look at this problem from an- 
other angle. According to Morse 3 , a 
dynamic speaker of radius a set in a 
plane wall, moving with velocity Toe - *"', 
radiates the total energy (avoiding the 
algebraic juggling since we are con- 
cerned only about the result) 

'l-2Jj(2ma/c)] 



into the open, where, fl> = 4xa/X. Now 
the transmission coefficient v is small at 
low frequencies which means that the 
velocity amplitude must be increased at 
the low frequencies to obtain uniform 
response. This can be done by making 
the piston mass- controlled, for then the 
inertial reactance of the piston itself is 
the largest part of the total mechanical 
impedance over the useful range. 

Increasing the number of turns on the 
coil increases the electromagnetic cou- 
pling constant, hut it also increases the 
mass of the moving parts and the re- 
sistance of the coil. 

The efficiency of the loudspeaker 
could be increased by decreasing the 
coil resistance, by in erftasing the mag- 
netic field, by increasing the number of 
turns on the coil, or by decreasing the 
mass of the moving system. If we de- 
crease the coil resistance much, the elec- 
trical impedance will not be constant 
over the useful range, and the resonance 
between the mass of the system .and 
coil inductance will become prominent. 
If we increase the number of turns on 
the coil, we increase the resistance and 
also the mass, which is not desirable. It 
would be quite difficult to increase the 



a P. M. Mmse, "Vibration and Sound." 
McGraw-Hill, New York, 1948 (2nd edi- 
tion), p. 33S. 



magnetic field to any extent, although if 
this could be done the efficiency could 
be increased without any concomitant ill 
effects. If we decrease the mass of the 
system much, it will no longer be purely 
mass controlled and the response will 
not be so uniform. 

Description 

The stiff rigid cone offers bet- 
ter results, in many respects, than the 
corrugated one, so the present discus- 
sions will be based on stiff cone only. 
Figure 1 shows the response character- 
istics of a 15-in. loudspeaker with felt 
suspension (the paper corrugation at 
the periphery being avoided) with and 
without the addition of a central light 
inner cone. One can see that although 
the curves show better response, the dip 
around 1000 cps is still there, and the 
resonant peak above 2000 cps is not 
very much damped. (The application 
of inner cone of proper weight is im- 
portant.) A new type of suspension, a 
ring of plastic foam, has been used by 
different manufacturers. It has been 
claimed that this does all the tricks both 
as the preventor of the dip as well as 
absorber of the resonant peaks and thus 
produces a very smooth frequency re- 
sponse. What happens is that air, in 
passing through the minute cells of 
plastic foam, offers viscous damping to 
the mechanical vibration of the dia- 
phragm. This will act as self -damping, 
particularly in case of large excursion 
(at low frequencies) when the dimen- 
sions of the cells of the foam keep on 
changing, i.e. alternatively narrowed 
and elongated. The fundamental reso- 
nance is considerably lowered. The den- 
sity of the foam or sponge is important 
since the inertance and resistance com- 
ponents are dependent on it and if the 
density is not properly chosen, it might 
introduce acoustical interference and 
thus cancel the front and baek radiation. 
But from experience it is known that 
the plastic foam, when used for the 
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Fig. 4. Response curve of speaker of Fla. 2 when the sponge 
suspension Is loosely covered with light felt. Note that the 
"dip" around 1000 cps has completely gone. 



Fig. 5. Response curve of speaker of Ftg. 2 when the resonance 
between 2000 and 4000 cps Is suppressed by special acoustic 
treatment applied to the cone. 
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"Stereo Classic" speakers are offered in three 
different forms: « Model LK-12 woofer-tweeter kit 
with crossover network for those who prefer a 
biaxial installation using their own enclosure. 
$89.95* • Model LC-12 coaxial speaker with 
crossover network. Same basic woofer with tweeier 
mounted coaxially in fron'. $89.95* • Model 
LH-12 speaker system. Separate woofer, tweeter 
and crossover factory-instalied in a 2 cu. ft. wood 
enclosure. Available in mahogany, blond oak, 
cherry and walnut veneers. $129.95* 



G.E.'s new 12" Extended Bass speaker systems produce 
four times as much undistorted power at low frequencies 
(+6db) as standard 12" speakers in the same enclosure. 
These systems require amplifiers of only moderate power, 
since their efficiency is two to four times higher than com- 
parable speaker systems. The new direct radiator tweeter 
provides unusually smooth response and exceptional 
sound dispersion at higher frequencies, without unnatural 
tone coloration. For overall flat response, we invite you 
to compare these speakers with all others. 



...and Bookshelf 
Speaker System 



Only 9" high, 17%" wide and 8%" 
deep, yet provides better low- 
frequency response than speakers 
tested in enclosures up to twice the 
size. Also offered as kit without en- 
closure. From $49.95 to $57.50* 



t 




"Stereo Classic" 
Equipment Cabinet 

Long, low modern styling. Three spacious comportments 
for easy placement of tuner, amplifier and changer or 
turntable. Two large sections for records. Mahogany, 
blond oak, or cherry veneer finishes, 33" high, 39Vi" 
wide, 17%" deep. $109.95* 



See and hear all the new G-E "Stereo Classic" 
components at your Hi-Fi dealer's now. For more 
information and the name of your nearest dealer, 
write General Electric Company, Specialty 
Electronic Components Dept., All 8, W. 
Genesee St., Auburn, New York. 

♦Manufacturer's suggested resale prices. 
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FREQUENCY IN CYCLES PER SECOND 



Fig. 6. Response 
curve of the 
speoker of Fig. 2 
when full acous- 
tic treatment is 
given. The irregu- 
larities in the 
lower frequencies 
should be at- 
tributed to the 
measuring sta- 
tion. 



suspension rim only, does not act as a 
sort of "leveller" for both the peak imd 
valley. From a study of the acoustical 
properties of such plastic foam, one 
finds that the foam suspension alone 
does not smooth the ''clip*' around 1000 
eps, as is shown by Fig. 2 which is 
the same as Fig. 1 except that the 
higher frequency resonance in Fig, 2 
shows a higher peak because the ab- 
sorption eo-efflcient of the foaivi is such 
that it alone is Mot sufficient to damp 
the characteristic vibration (around the 
frequencies where "dip" occurs) near 
the apex. Something more must be done. 
It would also be interesting' to note the 
square-wave response (Fig. 3) of the 
loudspeaker of Fig. 2 to a 500 eps 
square wave. 

Now let us refer to Fig. 4. There one 
can see that the "dip" is practically 
eliminated. Here one can observe that 
the proper acoustic damping is pro- 
vided by covering the foam suspension 
loosely with thin and light felt. The 
absorption co-efficient of the combina- 
tion of foam and felt is thus suitable 
for the damping of vibration near the 
apex. This process docs not hinder the 
operation of the loudspeaker at the 
lower or higher frequencies as cm be. 
seen by comparing Figs. '2 and 4 ; in 
fact this process acts favorably to damp 
the high resonance peak considerably. 
Once this " valley" from the response 
curve is levelled out, only one problem 
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remains and that is to level the ''highs'' 
of the high-frequency resonance peaks. 
As is described above, these peaks are 
due to the standing wave pattern pro- 
duced as the result of the combination 
of transverse flexural waves travelling 
from the voice coil out to the aisfa of the 



riphcry the suspension would he too 
heavy thereby introducing impedance to 
the necessary large motion of the dia- 
phragm at the low- frequencies and the 
acoustic output or the sensitivity would 
then be considerably reduced. 

(b) To absorb the travelling waves 
from the voice coil before they reach 
the periphery. One way of doing this is 
to apply acoustic treatment near the 
junction of the cone and the voice coil, 
but there is a likelihood of interference 
to the free movement of the cone near 
the magnetic air gap.. Another way is 
to select different portions of the cone 
responsible for reproducing higher fre- 
quencies and then apply aeoustie treat- 
ment to damp the e-ccessive radiations 
due to high amplitude of vibration at 
resonance which result in 'peaks' at 
dilferont frequencies. This selection can 
be done easily by spraying lycopodinm 
powder on the cone surface and ob- 
serving the nodal patterns at various 
higher frequencies. This has been done 




CHASSIS 

LIGHT FELT LOOSE LV COVERING 
THE SPONGE SUSPENSION MM FOR 
LEVELLING THE DIP NEAR 1000 CPS. 



STIFF PAPE* CONE 



SPONG€ RING AS HIGH-FREQUENCY 
SESONANCE SUPPRESSOR (THE WIDTH 
AND PLACING VERY IMPORTANT.) 



INNER LIGHT CONE COVPKED 
WITH 5PONGE FOR DAMPING 
THE EXCESS HIGH-FREQUENCY 
VIBRATION. 



Fig. 8. Rough sketch of the improved design bass-cone speoker with the acoustically 

treated cone. 



Fig. 7. Response of speaker of Fig. 6 fo 
500-cps square wave. 



cone and being reflected back ;.gain. 
Thcse two waves are out of phase. Now 
to reduce the standing wave there are 
two methods open to a designer : 

(a) To absorb the waves travelling 
from the voice coil by some acoustic 
treatment at the periphery so that there 
will not be ally reflected waves. Or, in 
other words, a proper mechanical im- 
pedance termination is provided at the 
periphery to absorb the waves travelling 
from the voice coil. Although this is 
possible it is not carried out because 
with the acoustic treatment at the pc- 



un<l the results are shown in Figs* 5 
and G. 

Results 

P'igure 6 represents the final response 
curve of a 15-in. stiff-eonc loudspeaker 
when given full proper acoustic treat- 
ment and when mounted in on infinite 
baffle. The frequency deviation is spec- 
tacular being nowhere more than ap- 
proximately ±2 db from 40 to 4000 eps. 
The response is measured under free- 
field condition (i.e. measured in a rc- 
(Condrmed on page 76) 
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assures the true quality of living music 
through the use of authentic components 




COMPONENT INSTALLATION 
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COMPONENT. CONSOLE 



STEBlEOPhlONlC AMPLIFIER 



STEREO FIDELITY 

by 



If you arc like- most audio enthusiasts, the pleas- 
ure you derive from your music system, or 
share with friends and family, means a great 
deal to you. Your perception is critical, and you 
can accept no compromise with quality. 

Consequently, your plans for stereo will involve 
the use of high quality stereophonic components. 

For you know that only through components can you fully enjoy the 
thrilling quality of stereo and the enhanced performance which good 
stereo equipment also provides for your monophonic records. 

COMPONENT 1NSTA LLATION— In selecting your components, 
you will discover in Pilot stereophonic components the very qualities 
which led you to components in the (irst place: brilliant engineering, 
meticulous design — performance that will gratify ynur most critical 
demands. And the styling you will find equally satisfying: graceful 
proportions, simple lines, the judicious use of gold in the escutcheons, 
contrasted with the rich vinyl black of the enclosures. 

There are nine Pilot components which form the basis for several 
superb stereophonic systems. Illustration shows the FA-690 FM-AM 
Stereo Tuner with built-in Preamplifier, S269.50; and the SA-232 
Basic Stereo Amplifier with total dual-channel output of 40 watts 
(SO watts peak), S89.50— both units complete with enclosures. 



CONSOLE CABINET— This may represent 
I he preference of your family or the decor re- 
quirements of your home. Does it mean that 
you must sacrifice the quality, the fidelity, the 
performance of components which mean so 
much to you ? By no means ! 

Pilot engineering has combined the quality of 
components with the beauty and convenience of the console. Every 
Pilot stereophonic console is a complete system of authentic, identi- 
fiable components— the very same used in custom installations. The 
Pilot 1090, for example, utilizes the FA -690 Stereo Tuner Preamp 
and the SA-232 Stereo Amplifier. In addition, it includes a Garrard 
Stereo Changer and a Pickering stereo magnetic diamond cartridge. 

Also built into the 1090 is a 4-way, 5-speaker system, acoustically 
identical to the companion 190 matching stereo speaker system shown 
alongside. There are eight Pilot stereophonic consoles to serve every 
need. The model 1090 in mahogany, S750; in walnut, S7e>0. Model 
190 companion speaker in mahogany, S 189.50; in walnut, $199-50. 
Prices slightly higher in West. 

For complete details see your Pilot dealer or write: Pilot Radio 
Corporation, 37-04 }6tb Street, Long Island City 1, New York. 



electronics manufacturer for over 39 years 
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Tape Tension— The Neglected 

Dimension 

Excessive tape tension increases wear on magnetic heads, breaks or permanently distorts 
tape physically, and increases the possibility of magnetic print-through. Optimum results 
are obtained when tension is no greater than that required for adequate head contact. 



TAPE tension must be kepi to a mini- 
mum to avoid breakage during re- 
corder operation. Moreover, excessive 
stress in fee film will also set up changes 
ill the character t»£ the magnetically 
susceptible ferrous oxide layer that 
covers the supporting film and thus im- 
pair the f|uality of sound reproduction. 

Tension also influences the Internal 
pressure from layer to layer within the. 
wound reel. Excessive pressures in the 
reel can be avoided and printing of the 
sound from one magnetically exposed 
location to adjoining layers above or 
below can be reduced by maintaining 
tension at. the lowest practicable value 
Tape tension is critical not only in 
recording and playback, hut also in the 
manufacture of a high-quality tape. 
When operating with magnetic tapes 
for high-fidelity recording, the distance 
with which two signals are .separated 
from each other is influenced by the 
stretch of the tape. 

Stretching beyond the limits of elastic 
recovery of the film not only damages 
the tape mechanical' y but also engenders 
distortion in its ferromagnetic layers. 
Excessive pull produces an orientation 
of the ferrous oxide layer causing align- 
ment of the magnetic domains and sub- 
sequent impairment of the electromag- 
netic quality. The erasing of the 
previous recording particularly becomes 
imperfect if same has been "set'' by 
mechanical deformation, thus increasing 
the level of the background noise of 
subsequent recordings on the same tape. 

Aside from influencing the structure 
of the tape proper and the ferrous layer 
covering it, there is the question of head 
wear. The heavier the film and its oxide 
layer (which is an abrasive equivalent 
to jeweler's rouge) presses on the head, 
the more the latter is worn. Add to this 
the braking action and there is consid- 
erable huild-up of tension. Thus the 
minimum practicable pressure should be 
used which will maintain adequate, 
proper contact between tape and bend. 

• treMdcnt, TES'SITXOX, I'M., Ear- 
vitrei, itaxs. 
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Fig. 1. Tensitron's new Tape Tens'on 
Meter. 



Everything else being equal, the tap? 
recorder which has the minimum of tape 
tension has the better quality. 

By keeping the contact press;.) 5V 
(which is a function of tape tension ') 
between tape Hud head fewer oxides, 
are removed, and with less flaking-off 
the life of (lie tape is increased. Enrtber- 
more, with less damage to the ferrous 
layer, the background noise level is re- 
duced and the over-all performance of 
Hie tape is increased. 

Aside from the deleterious eli'feN 
high constant, tension, variations in ten- 
sion will a fieri reproduction quality. 
To maintain reduced flutter and wow. 
it is essential to have the lowest possible 
tension. 

Low tension also permits the use of 
comparatively thinner fibn materials, 
permitting a greater length to he wound 
on a reel of standard size. Last but not 
least, less expensive tape base materials 
can be used because the less the tension 
the less the stretch. Inexpensive long- 
playing film carriers are usable provided 
they are not stressed beyond the limit 
of elastic recovery. Thus, low tension 



also has the indirect advantage of re- 
ducing the cost in the film material. 

Methods of Controlling Tension 

Several methods are possible for tins 
control of tape tension and for the main- 
tenance of its uniformity — from elee- 
trical means for controlling tape trans- 
port to flywheels for iiiiiiaffiifiaiig short- 
time fluctuations of speed. However, 
before one enn approach the eorrottva* 
of tension fluctuations, it ipnivHUitir.-n 
/.H»'»Wfr7//c &§ the lyui' li'»s)t>>i* Hiirlur 
pi'yfi/rmuntc rtiitflilinris- is jiecessiny. 

Damage is caused isn't only by the 
smooth running tension, but a3so by the 
peaks—- the sudden starting 1 , stopping, 
and reversing peculiar to the operation 
of recorders. This differs vitally from 
the static conditions when «j tape is 
pulled at a quasi-stationary speed. Thus, 
the use of ordinary spring scales to 
measure tape tension is inadequate be- 
cause they do not show tensions under 
'ptrformanee conditions. A ccordingly, 
an instrument was designed for check- 
ing tensions of films and (apes irhik: 
in opotil tun, and this novel Tension 
Meter 1 is shown in Fui. 1. It consists 
essentially of a tension-sensitive roller 
between two guide! rollers. To insert the 
running tape, the trigger is pulled back 
in the same manner on n gun. Lowering 
the two outer rollers and opening the 
space for easy insertion of the tope. 
Even while it is running tape can be 
inserted in the Tension Meter. To do 
■tliis, the tape is placed on top of tin- 
two outer rollers and the trigger is 
then released gently. 

The position of the two outer reference 
points that lift the tape into test posi- 
tion constitutes a constant inoehanieal 
shunt. The center roller is connected to 
a lever which is pivotalty deflected with 
a minimum of friction in response to 
tin' 1 tension applied to the (ape. 

To keep the conditions of checking 
uniformly constant, the center sensing 
roller is only lifted a small distance. 



1 U.S. Patent No. &?m,~-2-l. 
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use this check list when selecting the 
record changer for your stereo/mono 
high fidelity system 



RUMBLE, WOW AND FLUTTIR -These mechanical problems, especially 
pertinent to stereo reproduction, require maximum attention to 
design and engineering for suppression. Check the new GS-77, 

RECORD CARE — Dropping record on moving turntable or disc dur- 
ing change cycle causes grinding of surfaces harmful to grooves. 
Check Turntable Pause feature of new GS-77. 

STYLUS PRESSURE— Too little causes distortion; too much may dam- 
age grooves. Cheek this Feature of the new GS-77: difference in 
stylus pressure between first and top record in stack does not 
exceed 0.9 gram. 

ARM RESONANCE— Produces distortion and record carnage. Cause: 
improper arm design and damping. Check new GS-77 for arm 
construction and observe acoustically isolated suspension, 

HUM — Most often caused by ground loops developed between com- 
ponents. Check new GS-77 and note use of four leads to cartridge, 
separate shields per pair. 



MUTING— To maintain absolute silence during change cycle both 
channels must be muted. Check new GS-77 and note automatic 
double muting switch, plus R/C network for squelching power 
switch 'clicks.' 

STEREO/MONO OPERATION — Stereo cartridge output signals are fed 
to separate amplifier channels. Record changer should provide 
facility for using both channels simultaneously with mono records. 
Check new GS-77 Stereo/Mono switch. 

These are just a few important criteria to guide you in selecting 
the best record changer for your stereo and monaural hi-fi system. 
Some of these features may be found in changers now on the 
market, but only one changer incorporates them all — the modern 
Glaser-Steers GS-77. Only $59.50 less cartridge, 

G laser -steers CORPORATION, 155 Oraton Street, Newark, N. j. 

7/j Canada: Alex L. Clark. Ltd., Toronto, Ont. Export: M. Simous & Sons, Inc., N. Y. C. 




GLASER-STEERS GS-77 THE MODERN RECORD CHANGER 
superb for stereo . . . and better than ever for monophonic records 
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For all practical purposes this can be 
neglected, since the influence of the 
testing instrument upon the tape re- 
mains essentially constant under all com- 
parative tension conditions. [Hie small 
lever motion is amplified over a gang? 
movement. It shows with clarity, directly 
on a dial facing the observer, the ten- 
sion of the tape while in motion. The 
rollers over which the tape advances 
run on anti-friction bearings so there is 
no significant braking of the tape. 

In view of the large range of tensions 
encountered under the practical condi- 
tions of recording and playback, a 
rather large tension range has to be 
considered for visual indication. To pro- 
vide an easily read scale, the meter was 
designed for a dual range, usiug an ex- 
tended dial. The first revolution of the 
pointer goes from 0 to 200 grams, cali- 
brated in black figures, and the second 
revolution goes up to 1000 grams and is 
calibrated in red figures. This combines 
adequate sensitivity for low tension 
measurements (where discrimination be- 
tween individual tensions is particu- 
larly necessary) and covers the larger 
variations of occasional shock tensions. 

Measurement of Variations 

It is known that the tension of a reel 
changes in relation to the volume of tape 
on the reel. There is the long-time change 
as the reel gradually builds up Oom 
the layers close to its mandrel until it 
reaches the maximum outside diameter 
when it is full. In addition, superim- 
posed over the. long-tune variation, there 
are short-time tension fluctuations. This 
causes tension changes as the reels un- 
roll and build up. 

These and other factors, singly and 
together, must be summarized to arrive 
at a realistic picture of the tape tension. 
They present an involved relation for 
the tensions existing during normal re- 
cording and playback, as well as flaring; 
starting, stopping, and rewind and fast- 
forward operation. 

As the full storage reel is unwound 
and the finished form builds up, we are 
dealing with a relation that may bo indi- 
cated as in Fig. 2. The radius of the 
large storage reel is shown as iV. The 




Fig. 3. Checking 
operating tension 
in a typical tape 
recorder. (Cour- 
tesy Reeves Equip- 
ment Corp. ) 




Fig. 2. Tape tension and the radius of 
reeled tape influence the work required 
to pull tape off a spool of large diameter 
(A) os compared to a near-empry reel (B). 



tension, t t , required to produce ;> given 
de-reeling action is then shown in the 
work necessary for unwinding the reel. 
In other words, for constant work in 
terms of a vector-diagram, the work is 
represented by the areas 

X Tj =■ Ji,. x 

After the de-reeling from a storage 
package has progressed to a certain 
point, we are then dealing with a smaller 
diameter of the reel. A quicker rotation 
is now required to deliver the, same 
amount of tape per time unit. Accord- 
ingly, more tension such as shown in 
V, is required now for the smaller 
radius r,. 

Tims between (A) and (B) we have 
a variety of conditions which indicate 
the gradual change from one to the other 
when a spool is de-reeled. As the storage 
reel gets smaller, tension has a tendency 
to build up unless compensation is 
made for this condition. 

The opposite condition exists when we 
wind layers of tape upon an inner 
mandrel. Then we start with a small 
diameter such as shown in (B). It is 
gradually built up, finally resulting in 
a form which is shown in ( A) , and 
which is characterized by what may be 
compared to a larger lever. 

Considering the entire system, we are 
confronted on one hand with the di- 
minishing effective diameter represented 
hy the de-reeling mechanism, and on the 
other hand with the increasing size of 
the wound reel which gradually is built 
■up. This changes the relation between 
one. reel which unwinds and delivers its 
tape to a, mandrel that builds up by the 
same amount. 

This condition of variable tensions is 
aggravated hy the need for quick start- 
ing and stopping, particularly in com- 
puting, recording, and dictating work. 
Here we deal with the ambient tensions 
inherent in moving and stopping com- 
paratively large masses of changing 
weights. This imposes difficult design re- 
quirements in order to arrive at a uni- 
form rate of tape-transport tension. 
Since for adequate sound reproduction 



it is necessary to accelerate the foipe 
from standstill to full running speed, 
the use. of proper tension engineering 
becomes a necessity to avoid extreme? 
of tension variations. 

Braking 

The de-reeling tension :i£ applied to 
the braking mechanism that is linked to 
the storage reel is hut one. part of the 
summation of all the tensions. Another 
factor is the frietional retardation in- 
curred by contact between re wording- 
head and tape. Accordingly, these re- 
straints have to he added to the de- 
reeling tension in the reel to arrive at 
the final tension. 

The est a bli slim cut and control of ten- 
sion as measured under conditions of 
dynamic transport are mandatory to 
reduce film breakage. It is axiomatic 
that the complicated tension picture has 
to be known quantitatively, if we. are 
to engineer proper compensations into 
the tape-moving chain . If we want to 
avoid tape breakage and achieve uni- 
form recording without stretching or 
darn;) tee to the tape, we have to make 
sure that ambient tensions are welt 
within the limits of elastic recovery of 
the base material. Speed control to com- 
pensate for different effective reel di- 
ameters, flywheels, slipping clutches,, 
eddy current devices, variable resistors 
contacted bv dancer arms and other 
methods are known to compensate m 
part at least for this variation. 

By the use of the Tension Meter, pre- 
cise tension measurements can now be 
made on which proper corrective action 
can he based. For instance, the charac- 
teristics of torque motors can he engi- 
neered so as to standardise the tension 
with which they move tape. This results 
in fewer stresses imposed upon the sup 
porting film, increases in life, and a 
more uniform translatory motion during 
recording and playback. 

Figure 3 shows how the Tension Meter 
is used with an operating tape recorder, 
in this case the Tandberg, which has a 
tape tension of only 10 grams. 

(Continued on page 64) 
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'Note, I must tell you, 
I have heard a speaker 
system thai approaches 
the authenticity of 
concert hall performance." 

MISCHA ELMAN 

Now celebrating the 50lh anni- 
versary of Ilia American dobut, 
acclaimed throughout the "world 
{or his supreme virtuosity ... in- 
ternationally celebrated violinist 
Mischa Elman is an artist whose 
preference for concert hall per- 
formance over recorded music is a 
matter of public record. His en- 
thusiasm after hearing the TMS-2 
in his home is shared by many 
other leading artists, musical au- 
thorities and audio experts who 
also subjected the TMS-2 to criti- 
cal listening tests under at-home 
conditions. 



speaker system that combines... 

pactness-only 30"wide,25"high r 12 I /2"deep 

■ A third dimension to stereo sound . . . DEPTH 

■ Placement anywhere in a room 

■ Use for both monophonic and stereophonic reproduction 

■ Uncompromised quality at an attractive price 




PATENT 
APPLIED FOR 




The TMS-2 with deflector doors 
opened for full stereo reproduction. 



Here the TMS-2 is shown with deflector doors dosed for monophonic use. 



University's NEW 'trimensional' stereo speaker TMS-2 



Uerc is the most significant loudspeaker 
achievement since the advent of popular 
stereo • ■. ;i University development which, 
.it last, actually eliminates oil the problems 
of placement, space limitations:, decor and 
cost . ..Jjut most important of nil, produces 
a hew kind of stereo sound ... the authen- 
ticity of concert linll depth. 

COMPACT By utilizing the exclusive dual voice 
coil feature of the C-t2HC woofer, only one bass 
enclosure and woofer are required to bundle the 
entire low frequency range of both stereo chan- 
nels. Extended, undistorted boss is superbly re* 
produced by making use of the RRL enclosure 
design so successfully employed in University's 
Ultra Linear Response systems. See Jig. 1. 

Dim VOICE CD'L *00IUt 
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REALISTIC STEREO The breadth, depth and 
clarity of stereophonic sound is accomplished by 
utilizing (he walls of a room, just as the sym- 
phony orchestra uses the acoustical properties of 
the concert hall. The woofer sound emanates at 



the rear of the enclosure; one mid-range and one 
high frequency speaker for each channel project 
sound from each side of the ca bine!. By thus de- 
flecting all frequencies, in proper relationship, to 
the rear and side walls of the room, multiple 
stereo sound sources arc created that not only 
provide the otherwise missing dimension of depth, 
but also preserve the stereo effect virtually 
throughout the room. See tig. 2. 




USE ANYWHERE: The unique design of the 
TMS-2 provides you -with two distinct advan- 
tages: place it in ft corner or tmywltcre along a 
wall, by merely positioning the deflectors as 
shown in fig. 3. and since there are no particularly 
critical listening positions, you. your family, 
your friends-any number of listeners-can enjoy 
(he TMS-2 from most anywhere in ihc room. 
MONOPHONIC OR STEREOPHONIC With de- 
flectors closed, the TMS-2 is ao outstanding, wide- 
range monophonic speaker system. "Presence" 
and "brilliance" controls arc provided for both 
sets of mid and high frequency speakers. In addi- 
tion to being used for balancing the system to 



room acoustics and pcrsooal tasfc, these controls 
and the deflectors may be adjusted to produce a 
pseudo-stereo effect with monophonic program 
material as well. Whether you start your high 
fidelity system with monophonic equipment, or 
go right into stereo, the TMS-2 is the best invest- 
ment you can make ... it is equally "at home'* 
with any kind of program material, and no Jiuther 
additions to (he speaker system ate ever required. 

DESIGNED RIGHT- PRICED RIGHT Flawlessly 
designed along simple, classical lines, beautifully 
proportioned to compliment the most exacting 
taste, the TMS-2 will enhance any decor. In fact, 
it looks more like a piece of fine furniture (han 
a typical speaker cabinet. Breathtaking in its per- 
formance . . . beyond the scope of conventional 
monophonic or stereophonic reproduction, the 
engineering concept of the TMS-2 eliminates re- 
dundant components; makes use of Ihc latest, 
most advanced acoustic principles, result: the 
ultimate in uncompromised value, hi Mahogany 
-$258, Blonde or Walmtt-S26J. User Net. 

See and hear the TMS-2 at your dealer . . . NOWl 
You too, will agree wtth musical and audio ex- 
perts that It marks one of the most extraordinary 
advances In high fidelity and stereo history! 




DNIVtRSirV LOUDSPEAKERS. INC.. WHtTE PLAINS, N.Y, 
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Output Power Measurements 



Power ratings can be made to assume astronomical values simply by choosing the 
terms in which the ratings shall be expressed. The entire subject is now under 
consideration by the IHFM, and standardization is expected in the near future. 



MANNIE HOROWITZ 



WBBH FiTtST Al'l'KtUCMlEh with tile 
problem of peak power output 
from amplifier, only the square- 
wave type of signal .seemed significant. 
Since the square wave i.s the only mcas- 
urahle .signal thai delivers power 
throughout a complete cycle, I assumed 
this waveshape provided us with the 
only true means of measuring maxi- 
mum power output. I assumed immedi- 
ately that all manufacturers measure 
peak power by feed hit,' a square- wave 
signal to the input of an amplifier and 
measure the power at (he output. 

To satisfy my curiosity. J decided to 
ask many nf the high-fidelity amplifier 
manufacturers as to just what their 
methods were in measuring this char- 
acteristic. The audio show in Xew York 
was just the opportunity for doing this. 

I spoke to engineers at about 90 per 
cent of the booths of amplifier manufac- 
turers who use this rating as a specili ca- 
tion. It seems that my method was not 
the one currently used in the various 
laboratories. Every one of these manu- 
facturers arrive at the peak power 
merely by multiplying the average 
power by two. 

When asked to justify this, 1 W m 
amazed by bow many people said. "Well 
they all do it that way 1 '. This was, of 
course, a very poor reason. 

Jn one booth, an engineer admitted 
to me, in as many words, that the 
number is not a true indication of the 
performance abilities of an amplifier. 
It was merely a method of presenting 
a larger number in Ihc specifications 
to attract attention. 

He nevertheless continued the dis- 
cussion with the justification of this 
method of arriving at the peak-power 
figure. He wenr on to show me just 
what his company was now presenting 
in the specifications to indicate more 
amply the true perf onnauee ability «J 
the amplifiers. 

Before stating the pros and cons of 
each of these methods of indicating peak- 
power, as well as showing just what 
should he slated in the specifications, 
a short discussion on average as well as 
peak power is useful. 

The output power from an amplifier 
is measured by placing a resistor 0 f 
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Fig. 1. Set-up to check power output from audio amplifier. Waveform can be ob- 
served on ihe 'scope. 



known value across the output terminals 
to represent the speaker load. This is 
illustrated in Fir/, t. 

An amplified signal appears across 
this resistor. The voltage of this signal 
is measured. The output power is then 
calcnlaied from the usual equation, 

Vm&f% (I) 
Sine-Wave Power 

The voltage that appears at the out- 
put of an amplifier (across the load 
resistor) takes the same form (exclu- 
sive of distortion) as the voltage input 
to the amplifier. The usual input signal 
voltage is in the form of a sine wave 
{;f%, 2). It is obvious that: the ampli- 
tude or voltage of this waveform varies 
through a complete cycle. 

Just what voltage represents an 
average value for the sine wave, to be 
substituted inNi ICq. (/) to calculate 
the average power output can lie de- 
rived ma tlienia tieally. It is first neces- 
sary to set down the equation of the 
sine wave (or cosine wavi — de pending 
upon the phi cement of the zero axis or 
starting point of the wave). 

= ;■:„,„., cos 2* ft 
where /•-" is the actual voltage at any 
instant of time 

J''ni,i.r >s 'he peak or crest voltage 

of the cosine wave 

/ is (he frequency of (he cosine 

wave 

/ is the (ime for each cycle. 

After some minor mathematical ma nip il- 
lations (see appendix) we conclude with 
the well known expression for the ef- 
fective or mis voltage 



Substituting this into Eq, (/). the 
(lower in the sine wave becomes 

J'„ r = K ni ,//l< (#) 
One more factor plays an important 
part in this discussion. The sine wave 
goes through a peak. If this peak were 
extended over a complete cycle, it would 
result in a power 

from (.v) 

*•;«,,) 7tf=5P.„. 0) 

Thus, if the voltage at the peak of the 
sine wave were extended for a complete 
cycle (note the emphasis on eitfm$e& 
for o compile rijcle), the peak power 
output would be equal to twice the aver- 
age sine wave power output. 

Square-Wave Power 

Amplifiers arc not meant to deliver 
sine-wave power only. Audio Amplifiers 
are required to reproduce the more 
complicated wave shapes created by 
speech and music. The ultimate combi- 
nation of an infinite number of sine 
{Continued on jxtf/n Ml) 




Fig. 1, Shape and dimensions of an 
a.c. Cosine Wave. 
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Spiral Steel Shielding for Audio Circuits 



RONALD L. IVES* 



Both mechanical and electrical protection is afforded by the 
which may be liberated from the screen door or purchased anew 



use of ordinary steel springs 
from the local hardware store. 



ALTHOUGH RH AIDED COPPER shields 
over audio frequency leads are 
now standard, and are quite satis- 
factory, many installations require a 



* soy 4 

fomia. 



Bunmni St., Palo Alio, Cali- 



somewhat better shield. Braided permal- 
loy mike cable shielding would be ideal, 
hut tbis is not commercially available, 
and would cost a small fortune if it 
were. 

Happily, mild steel spiral shielding, 
suitable for most types of installations, 



and far superior to braided copper for 
some a.f. uses, is commercially avail- 
able, and is quantity produced at low- 
price?. Jt is carried at most hardware 
stores, where it is sold in various lengths, 
such as two feet, under the name 
(Conlimted on page 64) 




Spiral metal shield applied to oscilloscope lead. This gives 
very effective shielding, but at the cost of fop a.f. response. 



Shield on a.f. tap-off lead is held in place by use Oi stand- 
ard cable clamps, but shield may be soldered before wiring. 




Shielding over low-level grid leads redi 
coupling. Arrow indicates single-point groi 



jm ana A.f. lead shielded against transformer leakage field with 
ec ion. S pi ra l shielding. Better cure is re-routing of the o.f lead. 




Shielding and %-in. Weotherhead fittings to isolate low 
leve! a.f. leads where they pass through a shield partition 



Long grid lead shielded against a.c. pick-up from adjacent 
healer teads is effective in all but the lowest level circuits. 
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Spiral Steel Shielding for Audio Circuits 



RONALD L IVES'' 



Both mechanical and electrical protection is afforded by the use of ordinary steel springs 
which may be liberated from the screen door or purchased anew from the local hardware store. 



ALTHOUGH Bit AIDED COPPER shields 
over audio frequency leads .ire 
now standard, and arc quite satis- 
factory, many installations require ,1 



*S075 Harvard SI.. Va\o Alio, Cali- 
fornia. 



somewhat better shield. Braided permal- 
loy mike cable shielding; would be ideal, 
but this is not commercially available, 
and would cost a small fortune ii! it 
were. 

Happily, mild steel spiral shielding, 
suitable for most types of installations, 



and far superior to braided copper for 
soiiie a.f. uses, is commercially avail- 
able, and is quantity produced at low 
prices. It is carried at most hardware 
stores, where it is sold in various lengths, 
suoh as two feet, under the nnmv 
(Contiirued on jmg-e '64) 




Spiral metal shield applied to oscilloscope lead. This gives 
very effective shielding, but at the cost of top a.f. response. 




Shielding over low-level grid leads reduces hum and 
coupling. Arrow indicates single-point ground connection. 




Shielding and '4-in. Weatherhead fittings to isolate low- 
level a.f. leads where they pass through a shield partition. 
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Shield on a.f. tap-off lead is held in place by use of stand- 
ard cable clamps, but shield may be soldered before wiring. 




A,f, lead shielded against transformer leakage field with 
spiral shielding. Better cure is re-routing of the a.f. lead. 




Long grid lead shielded against a.c. pick-up from adjacent 
heater leads is effective in all but the lowest level circuits. 
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Ralph Bellamy, starring in"Su»rise At Campobello", listens to stereo on his Cot/aro changer and Goodmans Triuxonal Speaker System. 



Collaro 



your 



silent 



partner for Stereo 



Listen to stereo records and discover the most exciting way of 
listening to music in your home. Listen to the new Collaro 
stereo changer and discover the changer which provides truly 
silent performance to meet the rigid quality demands of 
stereo. Here's why Collaro is your best buy: 

A. Five-terminal plug-in head: Exclusive with Collaro. 
Provides two completely independent circuits thus guaran> 
teeing the ultimate in noise-reduction circuitry. 

B. Transcription-type tone arm: As records pile up on 
a changer, tracking pressure tends to increase. Result may 
be damage to records or sensitive stereo cartridge. This can't 
happen with the Collaro counter-balanced arm which varies 
less than 1 gram in pressure between the top and bottom of 
a stack of records. Arm accepts any standard stereo or mon- 
aural cartridge. 




C. Spindle assembly: Typical of Collaro precision quality 
is the spindle shaft which is micro -polished to .000006 (6 
millionths of an inch) for smoothness — insuring no injury 
to Te cords. 

There are three Collaro changers priced from S38.50 to §49.50. 
The changer illustrated here is the new Continental. Model 
TSC-840. 

For full information write to Dept. A- 1 2. Rockbar Corporation, 
Mamaroneck, N. Y. 

A; 




American sales representative for Collaro Ltd 
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"Truly 
the 
world's 
• finest. . . 



STEREO CARTRIDGE $49.50 

COMPATIBLE WITH- 
Monourol • Lalerol » Vertical 
Slereo • Wearer. • Minlor 

STEREO TONE ARM $29.95 

Finest Walnui Wood 
i Wires or.d Shield 



Equipment Review 



Acrosound Ultra-Linear II amplifier — Viking 85 tape deck and 
RP-62 amplifier — General Electric GC-5, GC-7, and CL-7 
stereo cartridges — Fairchild Model 248 preamplifier-equalizer. 



ACROSOUND ULTRA-LINEAR II 

For those who like, the. work of ««- 
soibMiug kits but prefer as little work as 
possible, the new Acrosound Uitva-lAneur 
TI amplifier kit is one of. the answers. With 
a!) output of 60 watts JCfltud continuous 
nowor at an LM distortion si less than 1 
pet cent, this is !(T> amplifier of ftigfojai 
quality. Combined with a variftSilo uBSji- 
ing factor control ranging from 0.5 to 10 
tnd a sensitivity ot. r 1.57 volts (measured) 
for the fiO-wat* output, rlic- unit will serve 
with am good preamplifier, and two in a 
stereo system readily show how uiucJi bxst- 
ter stereo is when one docs not make 
compromises with power output. While* it 
'* agreed that two 10 or 12-watt amplifiers 
in a stereo system are. better by far than 
one of the amplifiers alone in a mono- 
phonic- system, there is no question about 
how much better a system sounds jvitii 
more powerful amplifiers. 

The VL-T1 employs h .12AX7 as an input 
stage operating as a "long-tailed pair,"' 
with the cathodes returning to about --id 
volts, tiro plates working at UH volts 'Mil 
diree.fly connected to the grids of the sec 
ond stage. is. li.M'7. This stage has an 
1.8k -oh in common cathode resistor, which 
makes it also ft king-tailed pair. Between 
the two, the phase splitting is just about 
perfect, since one tends to equalize the 




other — with both being aided by feedback 
from the secondary of the. output trans- 
fonne.v in a hybrid arrangement as de- 
scribed in the September. 1958. issue. The 
output stage uses a pair of EL34's, with 
a GZ34 providing high voltage and a 
selenium rectifier providing the negative 
voltage for bias and for the return on 
the first-stage cathodes. 

Construction 

The amplifier is of rather unusual physi- 
cal design, since the chassis is composed 
of the four side aprons which are held 
together at the comers and by the two 
transformers. The open space in the center 
is occupied by a printed circuit panel on 
which are mounted all the tubes and all 
other eircnil components except for two 
H-sixtors and the variable damping con- 
trol. Fi<in<-( 1 shows the finished unit from 
the control panel side. F\g. 2 shows the 
amplifier from the underside with the 
bottom plate removed, and f.<if). 3 shows the 
printed circuit unit by itself. There are 13 
mechanical operations in the prcassembly 
of the front panel apron, 12 wiring opera- 
tions on the front panel, 5 final assembly 
operations, and 24 final wiring operations 
— then the amplifier is ready for testing. 
The entire printed circuit panel comes al- 
ready assembled and tested, and the kit 



Fig. 1. Acrosound 
Ultra-Linear II 
amplifier con- 
structed from a 
kit. 




Fig. 2 Bollom view of the Acrosound omplifier showing simplicity of wiring, since 
the prirtted-cii cuit panel is furnished completely assembled. 
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Fig. 3. Printed circuit for the Ultra-Linear 
II i$ completely wired and tested as re- 
ceived by the kit builder. 



bnjMsr has only to connect lends to the 
panel and insert the tubes. Tlx; entire con- 
struction operation should not require more 
than two hours by Hie most inexperienced. 
A little <'xt i-n time might be needed to con- 
nect, the power SJJpjJy socket to accom- 
modate your particular preamp, and in- 
structions are supplied for the Ri-eo HF-(il 
and the Hentliliit WA-P2, which indicate 
tile general typo Of connection required 
for any preamp. The unit will furnish 
power up to .1.5 amps, at 6.8 volts and 
20 ma at 485 volts, which indicates that a 
series resistor would likely he necessary 
to drop the plate voltage to a more suitable 
Vfilue for the average preamplifier. 



Performance 

The output transformer, Ae.rosound 
TO- (500. is designed with a separate feed- 
hack winding and thus isolates the load 
on the amplifier and the feedback circuit 
so that feedback stability is of a high 
degree. This arrangement also provides 
for the variable damping feature without 
necessitating a dual control to maintain 
constant gain regardless of damping-con- 
trol setting. The circuit is arranged with 
three separate operating adjustments. — 
bias on the output stage, balance between 
the two output tubes, and an a.c. balance 
control in the second stage which aids in 
reducing £M distortion to a minimum by 
dynamically balancing the driver and out- 
put tubes. Without suitable IM test instru- 
ments, this control is normally set at mid- 
point, and distortion is in the vicinity of 
1. per cent at 00 watts. However, if one has 
access to IM testing equipment, this con- 
trol may be reset for minimum distortion, 
which is claimed to be aboiU OA per cent 
at. 00 watts. 

Using 00 ami 70(11) eps in a -4:1 ratio, an 
CM distortion of 0.!> per cent was measured 
with the control se: at the midpoint and 
at an output of (50 watts; adjustment of 
the control for minimum distortion re- 
sulted in a figure of 0.47 per cent on the 
unit tested. 

In addition to being extremely easy to 
construct, the Aerosnund ["Itra-ijinear II 
is handsome in appearance and lives up 
to its specifications. The variable damping 
control is o£ no great help with speakers 
of the best quality, hut with those in poor 
enclosures the booiuiuess can be controlled 
quite readily. So for either the best or the 
poorest loudspeakers, this must be rated 
as an excellent amplifier. N-25 




INTEGRITY 
evidenced by speakers 
of revolutionary design 




The Speakers wfoh 
fhe Red Cone 

Strom berg-Carlson 

RF-484 15" Coaxial Transducer* 

utilizes a 1 5'' soft skiver woofer for a law-frequency 
reproducer and on induction tweeter of exclusive, 
patented Stromberg-Carlson design. 

The woofer gives superb performance in the extreme 
low-frequency range due to a very rigid high mast mov- 
ing system. Il has been damped to provide optimum 
transient response and control throughout its operating 
range. It is unusual in that, combined with this excep- 
tional transient response, the RF-484 performs in on 
extremely linear manner. 

The induction tweeter employs a Stromberg-Carlson 
design principle that results in an extremely light and 
sensitive moving system. This flat and extended frequen- 
cy response characteristic is a direct result of our pat- 
ented design. A care-fully calibrated diometer and shape 
of cone afford dispersion capabilities that are definitely 
superior. PRICE: $149.95 (Audiophile Net, Zone 1). 

-Keaturing Barite Ceramic Magnet and "Slimline" design. 
"There is nothing finer ihan a Stromberg-Carlson" 

STROM BE RG-CAR LSON 

A DIVISION OF GENERAL 0 » N » M I C 5 CORPORATION 

1418C N. Goodman Street • Rochester 3, N. Y. 

Elaclronic and communication prodvett (or hctttia, S^C ^^^^ 

dostry and dotonic, including High Fidelity Conjo/ex; i?4rA(f 

School, Sound, Intercom and Public Add/esi Syilomj. ''IS''* 
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VIKING MODEL 85 TAPE DECK 
and RP-62 RECORD-PLAY 
AMPLIFIER 

Practical)}- anyone with a liigli fidelity 
system will admit that one oi ! the im- 
portant elements is the tape recorder, ami 
when the tape equipment is operating prop- 
erly the enjoyment of the entire system 
is increased immensely. One of the difri- 
enllies of installing tape equipment in a 
home system has been the lack of avail- 
ability of £ood machines which were 
adaptable to building in except in the 
very-high-priee bracket. Furthermore, most 
of the medium-priced units were complete 
recorders, with portable ease, built in 
loudspeakers, and 2- to 4-wa.U "power" 
amplifiers. As far as the audiofan is con- 
cerned, all this is superfluous, since he 
wouldn't be caught dead with some of the 
speakers which are built into the portable 
cases, and he already has amplifiers which 
are better in both the quality and power 
departments. 

The current Viking models, from the 
75 to the 9o, fit the home requirement ad- 
mirably. The model tested was the Mod id 
S3, with a sub-de9igna(ion ''liQ/' the "R" 
signifying a recording model, and the 
''Q" indicating that it would accommodate 
the quarter- track system. Practically any 
arrangement of heads may be. installed on 
the Viking So to provide a variety of 
services, and the user would do well to 
check exactly what he wants when order- 
ing a machine. The Unit will accommodate 
up to fis-c separate heads, in any order, 
and the heads available include: half-track 
erase, in-line half-track erase, half-track 
record/playback, in-line half-track record/ 
playback, and in-line quarter-track record/ 
playback. 



Fig, 4, Vik- 
ing Model 85 
Tape Deck. 




The deck employs two motors, both four- 
polo types. The capstan is driven by a belt 
from the rubber floated motor platform, 
and a l>/s-lb flywheel holds flutter ami 
wow to less tk&a fJiSS per cent. All controls 
are on the front panel, with fast forward 
and rewind actuated by the outer knob 
shown at the upper right of Fig. 4, while 
the bar knob selects the record/playback 
mode, or the CUE mode in which the brakes 
are released but the pressure pads hold the 
tape against the heads so that the reels 
may be turned 1 jack ward or forward for 
editing and cueing. The two knobs are 
interlocked so as to prevent, improper op- 
eration which might result in tape spillage 
or breakage. Two additional Controls ap- 
pear on the front panel — the speed control, 
just below the head housing, which sets 
the mechanism for 3% or 7% iya. and the 
head-shift adjustment, which positions the 
heads for either half- or quarter-track op- 



Atlrth&l HARTLEY Ttiumpkl 

A COMPLETE STEREO SPEAKER SYSTEM 

IN A SINGLE CABINET! 

THE "217 DUO" 

This uniquely-angled two-speaker system was 
designed to take advantage of the acoustics of 
any room. Featuring two Hartley full-range 217 
wide -dispersion speakers, this amazing new 
single-unit system makes use of adjoining walls 
and ceiling to "reflect" sound waves. There is no 
directional or "beamed" effect because the "217 
Duo" diffuses sound over a wide arc . . . so that 
wherever the listener may be, he will hear both 
channels and appreciate the full stereo effect. 
There is no need to find an optimum listening 
point. The "217 Duo" is beautifully designed 
and available in walnut, mahogany or blond 
finishes ... a fitting complement to any decor. 

THE "217 CAMEO" 

This neat enclosure, housing a single Hartley 217 
Speaker, is ideal for the more conventional 
stereo application of two separated speaker cabinets. 
A single "Cameo" will prove admirable, too, for 
monophonic listening. Available unfinished, or 
in finishes of walnut, mahogany or blond. 




• 



HARTLEY PRODUCTS COMPANY 

521 East 162nd Street • New York 51, N, Y. 




oration. At the bottom of the panel is the 
digital counter, which aids in locating any 
portion of the tape that has been cata- 
logued in advance. 

As for handling, the tape deck is ex- 
tremely smooth and convenient. We could 
find no normal operating procedure which 
either spilled Or !>foke the tape (there are 
some abnormal operating procedures which 
will break tape, shell as making a quick 
switch from fast forward to record, but 
that will happen with any machine). Tape 
tensions arc moderate, brake action effec- 
tive and consistent. 

RP-62 Record/Playback Amplifier 

While several types of amplifiers are 
available for use with the Viking decks, 
the RP-62 is one of the basic types needed 
for recording and playback of a single- 
ehniuiel tape. For stereo recording and 
playback, tw r o such units would Vie required 
— file second unit's bias oscillator being 
synchronized to the first so that no heal 
note will result from differing bias fre- 
quencies. 

The amplifier provides for inputs from 
a tuner or other high-level source, or from 
a microphone, and from the record head 
on the tape deck. Outputs to the erase head 
and t.o the record head arc provided, as 
well as an additional output to the ampli- 
fier for playback. The entire unit employs 
a 12AX7 and a 12ATJ7 in the amplifier sec- 
tion, a I.2AV7 or a 12AU7A for the oscil- 
lator, a I5E5 as a recording level indicator, 
and a (iX4 as a rectifier. Hack -mono ting 
models are available with a YTJ meter in- 
stead of the indicator tube, and a single 
preaiup for playback only is also usable. 

At first observation, we were inclined to 
wonder why the playback equalization was 
adjustable from the front panel of the 
amplifier unit, but after vising the system 
for some time the advantages became ob- 
vious. The control permits a variation of 
response at 10,000 cps from 5 dl> below to 
5 db above the standard NA RTB curve, 
which inakes it. possible to accommodate 
tapes made on practically any machine. 
With a standard tape, however, one can 
easily detenu in e the correct setting and 
for tapes made on the user's machine, he 
would be assured of nnifnrmity in play- 
back, [n accordance with NAKTP. stand- 
ards, the high-frequency boost is applied 
in the record amplifier, and tin'" Unv-fre- 
queucy compensation comes from the play- 
back operation, so with the standard re 
cording curve and an adjustable playback 
curve, consistent quality will result, and 
excellent results will be had from recorded 
tapes. For the home user of tape, the 
Viking system seems to fill a variety of 
needs in a fairly simple manner, and as the 
user's needs change, he mav build up to 
them gradually. N-26 
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GENERAL ELECTRIC 
STEREO CARTRIDGES 

With three different models of stereo 
e:i vivid <;c-s on the market, it ;ippe;ivs Hint 
General Electric covers the en live fteJd. 
The "Golden Classic" type GC'-o is designed 
for top performance in transcription (.ype 
jiliono arms, ami is fitted with .1 O.-5-niil 
di<W0H3 tftylwj. This model is "intended to 

work at a tracking force of two to four 

ptttta, and the speeifieutions claim f) lateral 
compliance of 4 x l(H» em/dyne :mil 11 
vertical coinplianee of 2.5.x ciii/dyuc. 

Model GC-7, slightly less m price be- 
cause of the stylus assembly, employs a 
0.7-mil diamond, and is intended for track- 
ing forces of 3.5 to 7 grains. Tlie com- 
pliances are slightly less than in the GC-5, 
□stag speeififtd at x J.0-' 1 e.m/dyue for 
lateral and 2 y. IO-G em/dyne for vertical. 
Model CL-7 is the same in all particulars 
except for the stylus, which is a 0.7-mil 
synthetic sapphire. Actually, nil models are 
identical except for (he stylus assembly, 
and any stylus may be used on any model, 
since they are interchangeable. 

AH are intended to work into a load 
of lOOlc ohms for Hat output, and the 
nominal output signal is <> mv for a stylus 




Fig. 5. General Electric "Golden Classic" 
Stereo Pickup Cartridge. 

velocity of 0.0 cm/see. Later models have 
an S-mv output, we are told, but have not 
yet had an opport unity of checking. 

The physical construction of the (IE 
stereo pickups is similar to that Ot' t.l«J 
VR-[I. The two coils are mounted vertically 
at the forward end of the unit, with their 
c.orws extending to form pole pieces which 
are bent at the tips to form a V, open at 
Che bottom. The tip of the stylus arm js in 
juxtaposition to the pole tips, awl its 
movements are translated into varying re- 
luctances in the two cores, with varying 
voltages induced in their surrounding coils. 
Pour terminals are brought out, eliminating 
one of the problems of stereo pickups — 
that of serving as a common ground for 
two separate amplifier systems. The 
"ground" terminals of the two coils are 
strapped together at the back of the unit 
by an extension of the shield, but the 
shield is scored so that it may be separated 
readily to provide a four-terminal opera- 
tion when necessary, or it may be left as 
supplied if the installation will operate 
satisfactorily with three terminals. 

The principal problem with the GT4 
cartridges is, however, induced hum from 
■external fields. When used with a system 
with good low- frequency response, the hum 
is likely to be objectionable with any 
record changer we have tried so far; we 
noted no trouble with two different tran- 
scription turntables. With the two coils 
paralleled by shorting the two "hot" ter- 
minals, as they would be for inouophonic 
reproduction, the coils are in a hum- 
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evidenced by a turntable and 
tone arm of advanced design 
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Stromberg-Carlson 

PR-499: Perfectempo* 
Manual Turntable 

Designed for Stereo and Monaural Use ■ Incorporat- 
ing every valid principle of turntable design that has been 
proven over the years. 

Precision machining plus a high quality precision motor 
gives constant speed at any RPM setting of the continuously 
variable belt drive with virtually no wow and flutter. The 
unique design of the cone drive and the accurately cali- 
brated stroboscopic speed indicator permit fine adjustment 
to any speed from 1 4 to 80 RPM. Once set, the speed will 
never vary. 

Strom berg-Carl son's own unique and original 
double-acting motor and table suspension system 
effectively isolates the table and arm from all un- 
wanted/ extraneous noise. 

Specially designed hardwood base (PB-497) also avail- 
able if you wish. PRICE: $99.95 [Audiophile Net, Zone 1). 
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RA-498: Tone Arm 



Designed for Stereo and Monaural Use ■ Single 
pivot point suspension, true viscous damping and high 
moment of inertia result in extremely low resonance (as 
low as 1 2 cycles, depending on cartridge used) and conse- 
quently yield flat response below the limits of audibility. 

A calibrated counterweight is adjustable to provide any 
needle point force and is eccentric for fast, precise mass 
centering. PRICE: $24.95 (Audiophile Net, Zone 1). 

"There is nothing finer lhan a Stromberg-Carlson" 

STROM BERG -CARLSON 

.A DIVISION OF GENERAL DYNAMICS CORPORATION 

1418C N. Goodman Street • Rochester 3, NL Y* 

Bl&cltanic and communication products tot home, in- ^5^b» 
dm fry and defense, including High Fidolily Comotos; ffflfel 
School* Sound, intercom and Public Address Systems 
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by J. J. Noble 

Chief Engineer, Electronics 



AMPLIFIER POWER 

Power is an important factor in lhe selec- 
tion of a high fidelity amplifier. It is the 
controlling factor in the degree of loud- 
ness that can be obtained without color- 
ation or distortion. 

Power specifications, however, arc some- 
limes written in an inadequate or mislead- 
ing manner. Such terms as "program 
peak" "instantaneous peak" "tone burst 
peak" and others are used to make an 
amplifier seem more powerful than it is. 
But, since their meaning is not accurately 
defined, these terms are of little use in 
judging the true capabilities of the unit. 
An RMS continuous duty rating is the 
only one for which there is an accepted 
standard, therefore the only rating that 
gives a true picture of an amplifier's power 
abilities. 

Yet such a simple statement of power is 
not enough. It is also necessary to know 
over what frequency range this power cap- 
ability extends. This relationship of power 
and frequency should not be confused 
with the normal "frequency response" 
specification, which is only a statement of 
the range over which the amplification is 
constant within the limits specified, and is 
usually measured at power levels far 
below the maximum capability of the 
amplifier. 

Frequency response is simple to achieve. 
Power capability, however, is expensive 
and progressively more costly as the fre- 
quency range of the power capability is 
extended. It is this all-important "power 
frequency range" that is the true criterion 
of an amplifier's quality and abilities; and 
it is the difference in this frequency range 
of full power ability that accounts for the 
wide variation in price for amplifiers of 
the same specified output. 

Ability to deliver full power over the 
entire frequency range of the fundamental 
tones of all instruments and voices is nec- 
essary for fine high fidelity reproduction. 
This ability will be found in all amplifiers 
manufactured by ALTEC LANSING 
Corporation, and is one of the reasons for 
their superior audio quality. Visit your 
high fidelity dealer. Ask for a demonstra- 
tion of fine ALTEC amplifiers for mono- 
phonic and stereophonic reproduction. 
Hear the full powsr over (he entire fre- 
quency range. 

Write for free catalogue: ALTEC lansikg 
corporation, Dept. 12A, 1515 S. Man- 
chester Avenue. Anaheim. Calif., 1 6 1 Sixth 
Avenue, New York 13. N. Y. 
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noticebaic Jiuiii. As we pOijited out in 6VT 
construction article last PsllUUMy Willi 
the VR-II, when Hie roils ore used in stereo, 
there is no hum-bucking fiction. One cure 
we worked out is to connect ;i ttrw-in- 
<ltictniic<; choke (0,5 rl, for vXanijde) be- 
tween fcfes two "hot" terminals, anil this 
reduces hum by about 12 flti without ap- 
ptefiiahly affecting stereo separation. A 
choke recommended ("or this purpose is 
made by Aladdin Industries, number IX- 
4 7li, and may lie obtained from most j-ob- 
hers. Any choke used in this application 
must of itself he kept ont of a.e. liclds, 
lint the Aladdin units are well sliiehlerl anil 
not Troublesome in this respect. Such a 
cure as recommended in severe cases of 
induced hum. N-27 

FAIRCH1LD MODEL 248 
\ PREAMPLIFIER-EQUALIZER 

I 5'aotl if fine could say no more about 
this '.mil than that it is extremely juMrnt- 
tivr, it would at least deserve fb.nt title. 
Hot it must ba admitted that its Mr- 
form/nice ;ilso matches its appearance. 
Covering this aspect before going on to 
its "in sides." the 248 — which is made n]i 
ot : two Model --to 'Preamplifier- Hqualizers 
I and a Model 247 .Stereo Control in a single 
1 externa] housing — looks as though it Wfis 
sty led l>y a top-Might industrial designer 
(which it was. by Raymond Tiocwy Associ- 
ates). The cover is made of % -itu solid 
aluminuni, rtnndizod to a permanent black. 
The panels are availahle in white, a-qua, or 
j cocoa, the borders — tin.' areas around the 
I panels from which the illumination is 
! diffused over the control sections — are of 
| a comfortable orange. The colored panels 
may be interchanged at any tinie, fW;r- 
mitting a seasonal variation to sni: mi- 
lady's taste. 

Since the S4S consists of two 245's ami 
one 247, we will discuss a single 24~> first 
and '.belt show how tlicy are eoimoetvd to 
form a complete sc»»a console. Each 24o 
consists of two low-noise J5V8(Vs as the 
preamplifier, followed by a selector switch, 
j an iritcrcoiinectioii socket, the tone con- 
trols, and the two sections of an EOC^S 
in cascade. There an; inputs for changer, 
transcript ion turntable, tape head, timer, 
and the usual "aux :" there are two out - 
puts for normal use, paralleled, and an- 
other output for tape recorder feed — the 
latter being tal<eu oft' ahead of Valium; or 
tone controls. 

The selector switch is unusual, bn: fal- 



lows the basic philosophy of tin." design — 
simplicity. This switch is a 7-eii'cMit de- 
vice, with the first selecting between the 
low-level inputs, the second and third ad- 
justing the equalization, the fourth and 
fifth select the source, and the sixth and 
seventh ground Out unused inputs. The in- 
terconnection socket is rifted Willi a dummy 
plug when the 245 is Used ill a nionophouic 
system, or feeds the 247 control unit in a 
stereo system* 

A liXt rectifier tn'»e provides plate 
power, and a selenium rectifier furnishes 
12 volts d.c, for the heaters of the thrM 
amplifier tubes. Two power receptacles are 
mounted On the rear nprnn for external 
loads. 

In lhe fit.vx'UKR position. KM A A equal- 
ization is used, together with a rumble 
filter which is down aftfittt 12 db HX 51) 
cps; in the I'lloxo position, for transcrip- 
tion turntable, three Btjuslisa t ions ale 
available— HIAA, 1'OP, and PLAT. Turn- 
over is 500 cps for HI A A and I-' I, AT posi- 
tions, 800 for POP; the high end Of tihe 
POP setting is intermediate between flat, 
and RIAA. Tape head equalization is pro- 
vided with a turnover at aboul 8*500 cps 
for 7Vi> and 15 ips, and «i about 7 00 cps 
for the 'i% speed. 

The input signals required for a 1-volt 
output are 1 mv for phono and rape, arid 
thlS volts for tile tuner and auxiliary in- 
puts, Noise find hum lev-els are v-xtreiiudy 
low, resulting in a usable sigual-t.o-nc.ise 
ratio of better than 70 ill) -with average 
magnefie pickups, and better 1 than 80 db 
froiu high-level inputs. Tone controls pro- 
vide ranges of + 12 db at 2d,tl0(l ejvs and 
£14 db at 'til eps, find the volume control 
is a two-section device which employs a 
small amount of foedhaok which is fre- 
quency compensated to maintain flat re- 
sponse throughout, the entire range. 

The Mode) 247 .Stereo Control is -equipped 
with four-position switch and a vohnnc- 
louduess control, along with two short 
cables to connect to the sockets on tJil" 
two 245's, ;i power cord, a power switch, 
and fare power outlefs. The selector witch 
is labeled strkeo LuUn.vKss, srssftfi vt.\n; 

MII.VAI li \I, FLAT, llllll MONAURAL I.OVBSKSS. 
The powor svvitcli is on rbe volnme-loiufuess 
control, ;md the eipiatization networks are 
shorted on I in the FtAT positions; both 
channels ,-ire connected together in Hue 
mos.wkaI. I'ositions. The etreHcc »f jthtt- 
plieit>', even though it do-* not provide for 
right-to-left reversals {r'or which we oonld 
never see any good reason). 

One of the attractive features of this as- 




Fig. 6. Fairchild Model 248 Stereo Preamplifier-Equalizer, which combines two sepa- 
rate monophonic units with a stereo control unit to provide a complete console. 
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xi-tnblv is the over-nil solidity of the entii e 
const rue t ion, the smoothness of the con- 
trols, the "elnss" of (lie: control knobs. As 
scon in Wig. 6, the selector and volume con- 
trols art i-OMinl knohs. while the tone con- 
trols are short btr itnohs. shaving the 

positions iit H gltlftee from fllmoat nnvwhere 
in the. room. One other feature that is at- 
tractive is the provision of shorting |)iu<ra 
in the low-level j;u-ks th:it nre not in use 
to :ivoiil the possibility or lie.') ring mi 
"opaa" circuit in the form of incroised hum 
or noise its the switch passes the unused 
positions. All switching is provided with 
Weed resistors so there is never n click as 
the switches are turned. — « saving on the 
ear tnul on (lie higli-f recjiieucv units. We 
have heard some very bad rx'am'ples of noisy 
switching, and in most instances it is 
simply a case of not providing bleed re- 
sistors to bypass charges accumulated mi 
coupling capacitors. 

The Faircldhl preamplifiers are notice- 
ably (juicier than the average preamplifier 
offered for stereo use, and the controls are 
held to sufficiently close tolerances that 
gain variations between channels are less 
than 1 db throughon: their entire range. 
The same applies also to the tone controls, 
and curves held within •! db throughout. 
The equalizations in the preamplifier sec- 
tions of the two 245's ha the unit tested 
v/ere so close as to indicate that they must 
have been hand picked. The use of d.c. on 
the heaters of all the tubes is one of the 
reasons for the low hum and noise, and 
KFRCTs. along with the ZT29's which are 
essentially interchangeable, are intrinsi- 
cally the lowest-noise pentodes in common 
use. 



Operation 

As a complete unit, the ind iviilnal vol- 
ume controls on the 2(o's serve as balance 
or levcl-.sct controls f or the. individual 
channels, allowing operation of the loud- 
ness control in (he stereo unit at its opti- 
mum position. We tana long believed that, 
both volume and loudness controls should 
be provided, even though separate level-set 
controls were available on each input, so 
that complete control of the compensation 
was in the hands of the user. The onlv 
other logical a riaugeiaent , in our opinion, 
is the use of a contour control, wh ; el> is set 
by the user to f;t the level at which the 
listening is being done. Thus if all the 
listening is to be d no at, say. Ml) db below 
performance level, the control contour 
would be set at: -30 and left there .luring 
that particular listening session. The dual 
control arrangement is, however, the more 
flexible, :md as \ised in the provides 
the functions of level setting, channel bal- 
ancing, and optimum loudness compensa- 
tion. 

The high performance finality extends 
also to reproduction from tape heads di- 
rectly Without feeding through the usual 
tape preamps provided with the recorder. 
It may be a bit inconvenient to run the 
cxlra connection and/or provide switching 
at the recorder, but it is well worth the 
extra effort. With ewu ordinary tape re- 
corders the quality is greatly improved, and 
even with the best machine's you are likely 
la hear a little improvement — principally 
in the signal-to-uoise department. In ail 
particulars, the Faircaild £40 is an excep- 
tionally fine preamplifier-equalizer, and it 
may be truly called ; "professional" unit.. 
Distortion is extremely low — less than 0.25 
per cent at a l-volt output, and below 1 
per cent at 20 volts, which is eonsidrrahly 
higher than anyone is ever likely to use — 
unless he is trying to drive the output 
stage directly, and if he is he should not. 
bo allowed to have such a fine unit as this 
anvwav. N-28 
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INTEGRITY 
evidenced by an absolutely 
superb Stereo Amplifier 




4f STEREO TONE BALANCE 

Stromberg-Carlson 

ASR-433 Stereo Amplifier 

The most importonl aspect of stereo is stage effect. The 
instruments of the orchestra should come back to you 
from their exact positions on the stage. How? 

The answer is balance.* The ASR-433 is the stereo 
amplifier with "Stereo Tone Balance," the surest method 
of achieving this realistic sfoge effect. 

The ASR-433 is a superb monaural amplifier as well, 
giving you a full 24-walt output. The electronic cross- 
over at 3,000 cycles provides output for 1 2 watts low- 
and 1 2 watts high-frequency operation. Every function 
has its own control for each channel and o master vol- 
ume control is provided. 

SPECIFICATIONS: 

POWER OUTPUT: 24 waits (2 12-walt channels). FREQUENCY 
RESPONSE: 20-20,000 cycles ±1 db. HARMONIC DISTORTION: 
Less than 1%. NOISE LEVEL: 63 db down. INPUTS: Magnetic 
Phono, Ceromic Phono, Tope Head, Tuner and Aux. Tape. OUT- 
PUTS: A, 8, 16 ohms and dual Tape Out. LOUDNESS CONTROL: 
In-out, continuously variable. TONE CONTROLS: Bass 15 db 
droop, 15 db boost; Treble 14 db droop, 12 db boost. EQUALI- 
ZATION: RIAA Mag. Phono. NARTB Tape Head. TUBES: 2-12AX7| 
7025, 2-6AV6, 2-6U8, 4EL84. CHANNEL SELECTOR: Channel 
"A," Channel "B," Stereo, Monaural, Crossover (at 300O cycles). 
DIMENSIONS: 13'/j" W. 13%" D, 4%" H. PRICE: $129.95 
(Audiophile Net, 2one 1). 

See your dealer or write to us for tull data on our complete new tin* 
of pmptitieri , speafreri, speaker syjlomi, enclosures, program sources. 

"There is nothing finer than a Sfromberg- Car/son" 

STROMBERG-CARLSON 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

1418C N. Goodman Street - Rochester 3. N„ Y. 

Electronic arid cammonlcaticn produzH tor homo, in- S"C OO 
dustry and doUiua, including High Fidaiity Conto/ej; 
Scfioo/, Sound, Intercom and Public Addreis Syflums 
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EDWARD TATNALL CAN BY* 



More Non-Stereo 

1. CLASSIC 

Brahms: Symphony #4. Berlin Philhar- 
monic, Kempe. Capitol-EMI G-7100 

Funny. When I first, tried this, I didn't 
like, it. Hot I Was suspicious and put it aside 
— 'iio iv. ***hcn I've fihiyed it through i>ti n sec- 
ond try I'm enthusiastic. (I liAd taken an 
overdose of Brahms the tirst tithe; and T 
knuiv it. | 

The symphony seemed highly intellectual 
to many when ft first came out— -and yet it 
was also white-hot emotionally and surely 
must have been ployed that way before 
Brahms himself, in 1897. n month before, be. 
died. Today, the intellectual side sometimes 
seems tired, the white-hot furor easily fades. 
Bui not here. 

This performance is warm and lovely, 
which Is as near as tve can come to the feel- 
ing of urgent newness that the music once 
hud. The recording is en.ua lly warm, and 
wonderfully revealing of instrumental details, 
to ti degree that has seldom been equalled. 
Note the controversial Cm lHi)7) triangle, in 
the third movement. Until hi-fi came along* 
not one of us had ever hoard it on records. 
Then if took on exaggerated telephone bell 
sonorities, for tha hi-fi fans. Now it is back 
to normal, and to Brahms' own intention. 

Brahms: Magelone Songs, Op. 33. Diet- 
rich Fischer-Dieskau, baritone, Jorg 
Demus, pf. Decca DL 940 J 

If you happen to have any Interest in the 
German li*d — songs by Schubert. Schumann. 
Wolf, Brahms and the like — this set nun' well 
astonish you. It is Brahms' only soug tryele. 
and it must lie very rarely performed — few 
of us will have so mtich as heard of the 
music 

The series is a medium-early Brahms work % 
midway between the lusty period of his early 
piano sonatas and the full-blown Homantie 
music of the well-known "Kotinietn." (All the 
big orchestral works came later.) It deals 
with a super-Itomantic Medieval epic of two 
lovers, as re fashioned by an early-nlueteeuth- 
eetilrury Gcjjnjin poec ; Brahms sets the in- 
chicntai contra en t a ry on the various situa- 
tions, like the arias in an opera, in an effec- 
live series of songs ; the story Itself is re- 
counted in detail in an attractive invert book- 
let, illustrated with old wootlcntet. 

l-'ischer-Dieskau was a snperh choice for the 
music, with his beautiful voice and diction, 
his dedicated, serious approach ; Jorg Demus 
does as well with the florid JJrahms piano 
parts, as rich as any he wTote. 

The thing to do is to sit down with this 
attractive alhuta and follow the songs 
through, with the story and pictures. It's a 
fine participation album. (You'll fijgd the 
entire text, in both Gorman and English, as 
well ns the atory continuity.) By themselves, 
without the connecting tissue, the songs wilt 
he too much of a dose for most listeners, but 

* 7S0 Grcevwic'n Si., New York 14, 2v. Y. 



if you will put your attention on the booklet 
and leave those dishes to be washed later, 
you'll he well rewarded. 

Mozart: Symphony #40 in G Minor; 
Eine Kleine Nachlmusllt. Pittsburgh Sym- 
phony, Steinberg. Capitol PAO 8432 

I had been looking; forward to this record- 
ing as a definitive one, for awhile — n is, 
with some interesting reservntiont. 

I like what Steinberg does with such 
classics an these, adding mo extra frills, uo 
eccentricities, no super-tension, playing them 
musically and naturally. His Beethoven is 
.good where other fatuous conductors flounder 
in self-aggrandizement ; ills Mftifflri is the 
same. 

The rescrvatfons are minor and have to 
do with musical acoustics: The fast move- 
ments of the famous K Minor symphony are 
done with unusually slow tempi here. The 
best reason, and a good one, is that Steinberg 
is adjusting the music to tit the very large, 
resonant ball in which he is playing. 

Other conductors might well ignore, this 
Serious matter of reverberation and the false 
blending of chords, via too-rapid ploying, 
(bar should be held apart. Here, you'll find 
that the tempo is just right so that the end 
of each important: phrase dies away before 
the nei-t is taken up. The conductor wails-— 
listens — for the echo. So should every per- 
former. Most don't, 

Bartok Records Sampler. Bartok BR 391 

Peter rsmtok "lade a sensible decision in 
abandoning all distribution through regular 
record stores in favor of a niall Older busi- 
ness, and This LP is; a sensible, aid to his 
customers. With tens of thousands of LP 
records supposedly "available" at record 
shops and hundreds of new one coming in 
( not to mention tapes, magazines, stereo 
discs), the record dealers today just: groan 
When somebody asks for a small-company 
release. Most of them don't know the names 
of many an important label, let alone, the 
address. Mall order is the obvious answer 
uud it offers — with the sampler disc to help 
- — a way towards vitality for muiry an ailing 
but important collection of recorded material. 

The Bnrcok catalogue remains choice and 
small, so sampling is easily done. The Bartok 
tapes have always been of top quality. What 
other label. I ask, would dare beglu a sampler 
systematically with the earliest offerings in 
the line'; You'll hod no appreciable difference 
in sound between the. oldest and newest items 
here. 

Musically, this is a model sampler, done 
with unusual forethought and intelligence. 
The selections are grouped, on each side, as 
A sort of continuous "program," the suc- 
ceeding items well balanced, following each 
other naturally and interestingly without 
jolts and shocks. The endings are never an 
arbitrary fudeout but arc chosen carefully 
at good musical stopping points, even though 
some items must run to considerable length 
before such a spot appears. This was done 
intentionally, for most people listen straight 



through a sampler of this sort, and a second 
playing, or even a tenth, should be possible 
without unpleasantness. The record, in fact, 
is a kind of concert in Itself and an excellent 
cross section look at Kortok's music. 

Most of the music is by Bela Bartok, but 
there are related works, mostly performed 
by Hungarian musician* — Liszt piano music, 
Kodaly songs, etc. You pay a dollar for all 
this and if you order any of the records you 
get your dollar back to credit, what uioro 
could you ask? 

Kartok Kccords is at iiS West 57th *t., 
Mew York 111, N. Y. 

Prokofiev: Symphony #1 ("Classical")' 
Shostakovich.- Symphony #1. Philhar- 
monia Orch., Kurtz. Capitol-EMI 6-7118 

I put my money on Kurtz awhile back In 
an earlier release- — here he fulfills the best 1 
could have hoped tor. 

These are warm, glowing, liiyuly musical 
performances, ot both works. The "Classical," 
for once, and thank the Lord, goes slowly 
enough in the first and host movements so 
that you can hear the notes. Kurtz plays 
tbei/t, believe it or not. as music. Jfost other 
conductors sceni to think these movements 
are speed demonstration rests or exercises, 
tn orchestral eutcness. 

The casual, witty Shoslnkovrtch Firnt, 
from his youth, is still to my mind his most 
musical and spontaneous symphony. Its first 
movement invariably reminds me of ii hatch 
of contented liens clucking away to tieni- 
selves, Kurtz makes them chick with alter 
phiasure — they sound more contented than 
ever. The bigger, noisier parts of ibis wink, 
though, lend themselves to ovec-faney drama 
ami plenty of conductors go all-out for it, 
with disastrous effect. Kurtz keeps the bom- 
bast under control, strengthens the line, Onus 
up the shape and keeps the tempi rolling 
along. Shosiakoviteh never had it better. 

Pastes el Divertissements da Versailles. 
Vol. 1: Lalande: Lbs Fontaines de Ver- 
sailles; Berniar: te Cafe (Cantata #4). 
Assorted soloists, chorus, orch, Maurice 
Hewitt. Epic LC 34B7 

'"Annals and Entertainment* at Versailles" 
might be n Translation of this title. The two 
works here, one large and one small, both 
belong to the enormous body of. music that 
was part and parcel of the famous establish- 
ment at Versailles, under the great Kings 
Louis XIV and XV. Until <tuitc recently, no- 
body ever thought to play any of it, lint 
now tills immense store of Trench music is 
coming out right and left — and it is gener- 
ally lovely stuff, too, though quite unlike 
anything tnnny of us have heard before. 

The big work here is "The Fountains of 
Versailles," which is a far cry from Ite- 
spighfs "Fountains of Kome," The piece was 
a welcome-home cnterainment for Louis XIV, 
and is packed with gods aud goddesses — 
Keren of them having singing parts — -bent 
upon the monarch's praise. It was very much 
the fashion then to invoke the classical gods, 
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Christmas in 

high fidelity on. . . \ 

AUDIO FIDELITY. RECORDS 

The perfect gift for Chrittmas ... or anytime of the 
year! Superb high fidelity recordings of the 
total recordable frequency spectrum with 
full emotional depth and meaning! 
each long play — $5.95 




vttki mAv« to Hc«n it TpnmtuL i 



AFLP 1860 
4SD^ 




AFLP 1895 
4S.D> 




AFLP 1880 



< SD ► Atjo ovoiloble in brilliant tlercephonit hich fidelity on STEREODISC*. each $6.95 

For FREE brochure conloining lethnitol information oboul STEREODISjC* and complete 
calalogj, please write 10: AUDIO FIDELITY, INC. 770 Elovenlh Avenue New York 19, New York 
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From 

any Point of View, 
more Experts choose 

ACROSOUND 

ULTRA-LINEAR 11 
60 watt amplifier 





■ 

■ ; Mm 1 


• 



DESIGN The combinalion of patented 
ULTRA-LINEAR crrcuitrV'-plus new HYBRID 
FEEDBACK princip e— VARIABLE DAMPING 
contfoT. and ULTRA STABILITY, represents a 
new high in the art of amplifier design . . . an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How, This superi- 
ority of design now e nable s an yone with or 
without an y previous knowledge oTeTic ironies 
to assemble lor himself or herself . . ."(yes! 
it's that easyt) . , . the finest of amplifiers and 
at a most reasonable cost, in only two hours! 




PERFORMANCE By listening test, or by in- 
struments . . , s econd t o no ne in clarity and 
frequ ency response . Normal [evel distortion is 
Virtually unmcasurable- IM 1% or Jess at 60 
watts. 130 watts peak. Completely stable . . . 
unaffected: by loses. p«r*ec( souare waves. 




QUALITY Every carl going into the assembly 
of critical and even non-critical circuitry is 
tested and-checketT to allow no more than 
±Vt% variation from ACROSOl/N0"'"S — itand 7 
arefs. Specialized test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed circ uit board is placed in trial opera- 
tion on a la b o r'atory a"mp(ifie"Fri^u"t p'u t t Lib os 
are matched by trial and double checked. 




COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding— 
separates "functions of output circuit and 
feedback circuit, -leavy duty, completely 
assembled, and thoroughly tested, printed 
circufl board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE In preassembled kit form so th;it you 
may save money; learn while doing, and have 
the proud satisfaction you built the best for 
Only $79.50 net... or if you feel you would 
prefer it laboratory asse mbled it still repre- 
sents a bargain at SiuSvSO net. 

HEAR IT AT VOUR DEALER NOW! 



DE ftEADV FOR ACROSOUND DISTORTIONLESS 
PRE- AMP DESIGNED FOR THE STEREO PHILE 



Experts know why ACRO is best! 
Others . . . Learn why! Write to 

ACRO PRODUCTS 

369 SHURS LANE 
PH I LA. 2a. PA. 



i Immnrously, and t'ntiiiiylii them in current 
ma! (.-i s, so Louis pi'ob.'iWy fell it only his 
due when Apollo cftine out to ning Cor him 
iuul to pruise tiis g.'irdeas. 

It must have been a grund oc:c:vsiun^ the 
music is All pageantry and poini) iiod we 
can assume (hat the costumes find lighting 
were of the most splendid sort, to set off 
the.se proud singers, chorus, and hirg-^ or- 
chestra. This i>oi'foriu.in£ group, however, 
dotjs u mixed job. Maurice Hewitt, an old- 
timer i relatively) in old uuitfie, hits an jyj- 
ade<iuale leelini; for the rhythms and t«copi 
of litis period ; several of his soloist * sh-out 
and strain instead of singing sweetly. But 
the sound is opulent throughout and some 
of the eight singers are ijuite loveiy in (heir 
solos. 

The lit l ie "Coffee Cantata" by Bemier, an- 
other Louis XI\* satelhte, is a graceful sonata 
in praise of the drink' — as a 'time, saver, pnJ- 
ting off sleejv. as a sharpener of the eye- 
sight and as a virtuous substitute for the 
juice of the vine. Here, too, the eternal 
gods are invoked, as well as the stars-, Xa- 
hire. and what-not. It's sung entirely by a 
single soprano (Janitie Micheari — excellent) 
along with a flute plus a harpsichord ajid 
viola, da ganiha accompaniment. .Simple and 
iiuite beautiful. 



Handel: Four Organ Concertos, Op. 4, 
Eduord MOIIer; Schola Cantorum Ba- 
sil iensis, Wensinger. Archive ARC 3100 

Almost every time I review these Archive 
<ii<s<;» I have to remind you that the mumbo- 
jtunlx all over (he cover, mostly in Latin, 
shouldn't bC' allowed to get in (he Avay — 
it's just scholarly window dressing. Hkhuiy el 
the discs ihemselN'Cs are full of sparkle and 
life musically — Oven without benefit of a 
gorgeous gal in four colors on the Cover, 

If you know old Papa Handel, you know 
that Ids- main eye was always on good enter- 
lainmetit ; it was sort of an accident (hat he 
also was tui unerringly top-rank composer, 
though this would not hare been his idea of 
the matter, of course. Here, as a point in 
illustration, are four of his Organ Concert!. 
They were written as intermission entertain- 
ment, for his concerts ; he played them .him- 
self between the sections of (he big ora:orios 
— which were almost in the natnre of spec- 
tacular musicals. Imagine "The Ten Com- 
mandments" today and you'll have an idea 
of the appeal of (he oratorio to tire then 
huge audiences thai (loclind to listen. 

Imagine Handel himself coining out to play 
a little organ music for the people, between 
the acts, and you'll see how these short pieces 
fined into the eti(ertainmen( scheme. 

Ism don't think that it was L 'backg round" 
music for intermission talking! When old 
Handel tume out to play his organ, "Silence, 
the truest applause, succeeded the instant 
he addressed himseV to the instrument, so 
profound that it checked respiration . . 
That's what somebody who was actually 
there has written, on the Subject. 

These are neatly played and well recorded 
examines of Handel ion charm, taken close-up. 
with ft properly small orchestra, beautiful 
solo coloration — solo violin, solo cello, etc. — 
and the right sort of snappy rhythm, minus 
dragging sentimentality. The organ is so 
authentic it fairly squeaks, though it's a 
modern instrument. Sounds like a steam cal- 
liope in miniature. The real trouble with the 
instrument here, though, is simply that it is 
played in a very dead studio and recorded 
at close range. Organs don't like that sort 
of treatment. Shows up all the pimples in 
their tone. 

Buxtehude: 5 SdCred Cantatas, Helmut 
Krebs, tenor, D. Fischer-Dieskau, bari- 
tone; instr. solos, strings of Berlin Bach 
Orchestra, Gorvin. 

Archive ARC 3096 

These friendly, buxom little works in popu- 
lar German style were composed in the pro- 
lific musical period before Bitch, (lie end of 
j the seventeenth century, when (he decima- 
tion of the Thirty Years' War had led to a 
wonderfully economical sort of* church Dinsjc 
in the Protestant style, using a solo voice or 
two and a handful of instruments but boast- 
ing such a variety of rhythms, moods, colors 
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that for today's ample recorded sound Thoy 
make ido.il materia!. 

Three pieces for tenor, one for baritone, 
and a final duel for both solos fill up this 
■disc, each with a group of strings featuring 
tho telr-tale two-violin duct of this p&rioil. 
plus a, nicely balanced £ team-calliope organ 
accompaniment in the background ; two oboes 
join in for part of the music. Kxc*J>T for one 
Latin text, tlie word* are in C&nnuu.. 

If yon Shy away from I hat word "sacred," 
don't assume that all sacred £012iuC bftfl the 
Slightly sanctimonious scniiuJ of so frtttrb 
ot ottr own Sunday music today. This is 
wiirifn. human, approachable nmsic. popular 
in the best sense. The only thing difUeult 
;i bou t it in simply that it h ii ppvt > p to oo'toe 
Crom an earlier time and so speal;>; a musieal 
language not instantly r'ainilUty, Thw H 
hardly the eomposer's fault, and he pL'ts 
around the dSfticillty soon enough if you give 
his stuff rime to sink in. 

The WonlS yrc "provided, in the original 
and in parallel translation in ease you are 
no German scholar, or Lalinist ; he^t "vvay to 
enjoy tho musie is to Follow what's going kD 
in tins waj'. 1-Iorr Krebs. the tenor, is a line 
singer, if a bit nasal (probably cvactb' what 
Uuxtehnde woul<l have wanted) and Kiseher- 
Die«k-aii is one of the finest German baritones 
of gensffltiftii. 

Bach: Magnificat. Soloists, Singgemein- 
schaff Rudolf Lamy, Ssiistenvereinigung 
der Bach woe he Ansbach, Leitner. 

Archive ARC 3093 

It" I li*>ie>d ail the soloists here, hath vocal 
and instruioentnl. I'd t^ike up most of the 
page — but once again, you must ignore the 
mouihfuls of German and consider (he musie 
they indicate which i,s fresh, enrhnsiasti<r, 
sonorous, well recorded. The ltaeh Maguilicnt 
as in his junior ("!ad iliac size, a big piece on 
tho grandest scale but simrf^v, terser, more 
economical Hum the big Passion* and th<? 
C Minor Mass. li mafces im ideal opeuea - if 
you w.'int to get to l<now the big-Bach pieces 
hut o.nail ibe thought of the hours-long 
larger works. There's a plenty-big chorus 
here, a large orchestra with trumpets at the 
beginning and end, a couple of potent chorus 
fugu es a ml a series of n t terly lo vely q<a ier 
l»iece-! for t lie typical 13ach solo voico, with 
an obliOfttQ instrumental accompaniment, 
each one unujue in the .sound-color itscli. 

These arc good stock- variety vocal soloists, 
all of them ; tho orchestra is dreamy and the 
choms earnestly muscular, with a preponder- 
ance of yonng voices, sweet aiKl brash. 
Sounds realty very fine, 

I threw in one perennial complaint — X 
can't understand why conductors don't treat 
B&eh tho wily they treat other composers 
in regard to the simple matter of phrasing, 
of making a shape Out of a *vme or melodic 
idea. 

These people pntnee through their Badi, 
thumping the s rr o ng beats , poi i nd i hi; nil t he 
weak accents in the text — like saying in su 
much l£ngljsb< "We PUKfer to sing it with 
the acCKNTS on the wrong syUAliie," 

Nothing nnnsnal — since most choruses .sing 
Bach the same way. X>\\\ it can hr- done dif- 
ferently, and should. 

Bach; Violin Concetti in A Minor, E. Ma- 
jor; Concerto for Two Violins in D. Mi- 
nor. W, Schneiderhan, R. Baumgartner; 
Festival Strings Lucernfe, 

Archive ARC 3099 

Here are t hree f am titer Bach fiddle con- 
certi in one package, all up-to-date, no-non- 
seftM-e aothentieity ( welt wortlh uwiuu^ if 
simply to provide a reasonably close, idea of 
the actual, physical sound of these works in 
Hach's own day. Again, 1 he orchestra H the 
right sort, small and with the harpsichord- 
a D d - cell o ha c kgro u nri co t> t In u on c? a ceom pa n i - 
nvent harmonics (continno) ; evexi the violins 
are right^ — both Strads were jnade very 
nearly at the time the music was composed. 

There is the usual good, clear, t ians~ 
parent Deutsche, Grammophon recording here, 
the Q.sua] CNcellcnt balance between solos and 
small orchestra. The performances are earn- 
est, mat ter-of fact, straightforward- — al I those 
things combined; no romanticizing, no high- 

AUDIO • DECEMBER, 1958 



www.americanradiohistorv.com 



tension t>'in-liiiii>Toer modernism, just solid 
placing. :i woo bit on the unimaginative Hide 
(can't help feeling) and inclined to be a hit 
bumpy. 

Au intonating poiu: in the two-violin con- 
certo.: the two instruments are quite unlike 
in sound, both Intrinsically arid in the per- 
formance by the two players — jmrl this Is 
very much as it should he. 

A number of trick versions of this con- 
certo Luve been made where the two fiddle 
parts are ployed by the same fiddler via re 
recording, including tLe enrly one bv Heifetz. 
The results are unutterably dull, redundant, 
colorless. I<"or the music is written to con- 
trast two different human beings playing very 
much the same music. If only one man does 
all the playing, the coutrast vuDiahe* and 1hc 
whole intention is flubbed. About as exciting 
as laurel and Laurel, or Hardy and Hardy. 

2. THE RAIN IN SPAIN 

Agrupacion Coral de Pamplona Da Es- 
pana (Pamplona Choir of Spain). Luis 
Morondo. conductor. Columbia ML 5278 

This is one of those amazing choruses that 
Imitate instruments and inaJte themselves 
into a govt of choral orchestra, accompany- 
ing ihelr soloist*' voices with assorted 
BUM MM, BTJJifMM sounds. Virtually every 
one of the Spanish numbers here niakes use 
of this technique, accompanying a quartet or 
passionately Spanish solo voices, the soprano 
(Amalla Urquijo) particularly lovely. 

Much of the music, by numerous present 
Spanish composers, is of a piece — Spanish- 
Idiom stuff with all the trimmings and some 
semi-modern harmonies that 1 found not 
very Impressive, musically speaking, The 
choir does such enormously difficult stunts 
that sometimes It tries to outdo itself and 
the music Is shaky in pitch. (No instrumen- 
tal accompaniment to help.) But, particu- 
larly on side 2. there are many items with 
fault leas execution in remarkably accurate 
pitch. Credit soma of this to the better com- 
posers on side 2, whose music ninkes more 
sense to the singers themselves ! 

Best of all — as so often In Spanish record- 
ings — is the group of works by De Falla. 
The Five Songs have a scintillating, tmltn- 
tion-gultur accompaniment for piano in the 
original — here the singers take on the entire 
piano part, breakneck speed and all, and the 
result is astonishing. It's here that the so- 
prano solo is most passionately good, too. 
The rest of the side is- fine. If you sample 
this, try side 2 first. 

Victoria: Requiem Mass. Choir of the 
Abbey of Mt. Angel, Portland Sym- 
phonic Choir (Oregon). 

RCA Victor LM 2254 

— And here is .a lovely classic of Spanish 
music by Spain's finest older composer, Tomas 
Luis do Victoria. The music is based on the 
Gregorian Hequiem chant, much, of it sung 
spread out in loog notes in the soprano rirt 
above the chorus counterpoint, more of it 
sung in the original form. The Ingenious ar- 
rangement here ha* the Monks of the Oregon 
abbey singing the pure Gregorian, their spe- 
cialty, and the somewhat more worldly Port- 
land Choir slogtng the composed portions of 
the music. Both groups are excellent, the 
monks with that peculiarly dedicated unity 
of sound, so passionate yet so utterly self- 
lens, that develops out of the monastery life, 
the good people of Portland like plump, pros- 
perous angels, well fed and benign. They may 
be worldly but they sing the music with 
lovely tone and exprasslon, unusually good 
pitch and phrasing. Thanks goes to their 
conductor, C. Robert Zimmerman, asi to the 
monks' leader, Dom David Nicholson, O.S.B. 

An idle question : SUA the two groups get 
together? I found myself pleasantly imagin- 
ing the scene, with monks and townspeople 
gathering for a common effort and interest. 
But my sober ear tells uie that maybe the 
recordings were made in different placea and 
at different times, then taped together. If so. 
ifs a splendid match, except for at least one 
very doubtful Joint where there Is no dis- 
cernible relation between the monks' key and 
that of the choir. Only bothera you for an 
Instant. 




sound without fury 



Only slightly larger than "bookcase" speakers . . . priced less than $200 
to gladden stereo fans . . the new Z-300 console achieves a measure 
of musical transparency and bass response which, a few years ago, was 
considered impossible within its si»e and price framework. 

In the Z-300 a 2 element JansZen Electrostatic Tweeter works in sonic 
harmony with a new JansZen dynamic woofer. Response is exceptionally 
uniform from an honest 30 to 30,000 cycles/second. Musically, however, 
this wide range would be painful were it not for the almost total lack of 
audible or measurable distortion inherent in the JansZen principle. 
Transparently clear, shrill-less trebles are faithfully reproduced by too 
push-pull electrostatic elements— thin virtually massless diaphragms 
driven over their entire areas by 176 pairs of carefully-spaced sheathed 
conductors. Both elements are checked for distortion and matched for 
output within 1 db. 

A new long-travel dynamic woofer perfectly complements the distortion- 
free electrostatic tweeter. Its lightweight 11" cone with slight apex 
weighting and specially-treated cloth suspension achieve near perfect 
piston action without breakup or doubling. Sealed in a 2.2 cubic-foot, 
fiberglas-filled baffle, its clean, solid bsss consistently shames most of 
the largest speakers now available. 

The complete JansZen Z-300 measures only 28" h by 20" w by 13" d. 
Send for free litetature and name of your nearest dealer where it may be heard. 



*inchuling designs by Arthur A . Jamzen 

made only by NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Din.: 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y. 
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Photo from Hi-Fi Music at Home IMorch, 1953) 



LOUIS ARMSTRONG IN HIS DEN, 
EDITING TAPE 

(Note his AR-2 loudspeaker at the left) 



w here natural, musical quality is required, without 
pseudo-hi-fi exaggerations, AR-2 speaker systems are 
a logical choice. They are used in recording studios, 
in broadcast stations, and in the homes of leading 
figures of the musical world — including Louis 
Armstrong above, and John Hammond, director of 
the Newport Jazz Festival: 

AR speaker systems, because of their patented 
acoustic suspension design, must use small cabinets. 
These small enclosures mean an advance rather 
than a compromise in quality, particularly of the 
bass range. 



AR2's are $89 to $102, depending on cabinet finish 
(5% higher in the West and Deep South.) Literature 
is available for the asking. 




ACOUSTIC RESEARCH, INC. 24 Thomdika St., Cambridge 41, Mass. 
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Songs and Dances of Spain, Vol, 1. 
Cities of Andalusia. Alan Lomax, ed. 

Westminster WF 12001 

The prolific Alan Lomax, America's most 
industrious roving folk music collector, fin- 
ished oft' the enormous Columbia series of 
Foil; mid Primitive Music recordings — some- 
thing Like fourteen or more volumes — and 
(lushed ;i\vny to mnke a series (or Westmin- 
ster. This if? merely Volume 1. There iire 
three or four more records out ulrend.v atirl. 
prosunnibly, dozens more en 'the way. \t I 
know Lomax And Westminster. 

You'!! novel- fail to enjoy I.umax's materinl. 
It is invariably vivid, colorful, unuKufil, al- 
most always taken on location iu some utterly 
unlikely place — inside a gypsy cave, for one 
item oil Ihis disc — and the performers never 
by any chance show the slightest tinge of 
Broadway .sophistication. They may he pro- 
fessionals and prohahly aren't averse 10 going 
on the lo<:il TV or equivalent, 1ml they are 
genuine etiteiiainers im their own medium, 
un watered, undiluted. 

1 say this- merely because. 1 gather. J.omu.v's 
enltmxfftsui sometimes takes bint a bit beyond 
strict scholarly propriety, I've heard a few 
nimhie.s here and there on this score, but I 
eau't llml much reason to worry — considering 
how dreadful so much so-called folk music 
manages to be : I.onwtx's may not please all 
the experts but musically it's up iu the !)0 
pfr cent ideal category. 

A half-dozen -odd Spanish cities are repre- 
sented here, with both gypsy and non-gypsy 
music recorded mostly at the more exuberant 
sorts of Spanish dancing fests. There are 
shrieking women, stamping feet, guitars, 
castanets and ail the rest, and a running ac- 
count by Lomax on the album cover, or all 
that goes on. 

If yon like this, you can no on buying suc- 
ceeding volumes ad \nf\ni1um, though I can't 
go on reviewing ihem ml Him Unit. 

3. PROBLEM COLD 

Josef Hofmarm Plays Chopin (via re- 
stored piano rolls). Rondo Gold 1002 

Well if this isn't the darndest. You'll re- 
r.n»'inb[_*i' the somewhat ill-fated Columbia 
series of ii H'\v years ny:b, rep inducing frfcw 
master piano r<*Us, made on the finest ami 
ff&SSK, otcUrfHt 1 o? The e.'irlier machines, a 
whole buttery of famous pianists including 
such as Debussy. M*'tybe they didn't sound 
\ i ke vea ] , a h d the re we re doubtful ele iiieiit^, 
notably the pedaling, which is almost impos- 
sible to capture by mechanical moan.*;; but I 
enjoyed them. 

This I lo fm a i j u re eo rd i ng is of the s» me 
sui't, bur the pianist himself was involved iu 
cbe restoration — and approved tbe results 
heartily, according to the information on the 
a^lnim cover, Hut what he approved was 
what Heemfc to me a monstrous distortion — 
ih& iu sen urn of "dynamics" by volume con- 
1 i oi vfter t he veeo rd i « g wns t a ped , So I 
understand the process, and so it sounds to 

Apparently, these Hofmann pUino rolls did 
I nfht iuelnde mechanical volume control. If I 
I right, the master player piano used tor 
the Columbia recordings did have a dynamics 
control, which at least to Home extent made 
the pluying louder and softer as tlie master 
rolls went through the playback mechanism, 
'i'h e Hof hi a n n rol I s — these rolld . *vti y how— 
were played loud or soft solely by the lis- 
tener, who worked the controls on his home 
P 1 ay e r pi a no , e i I her ad lib or a ceord i ng to 
indications printed on the roll itself — I re- 
hirrnbur playing that sort of roll in my child- 
1i&&t\« (I used to stick matches through type- 
writer paper and make my own tunes,, ins fee 
drawn across the air-suction holes. j 

At least, in that ease, the actual piano 
sound \vas louder or softer — the .hammer 
blows upon the string varied in strength, pro- 
ducing typically "loud" or "soft" tones, with 
their very different overtone coloration. Here, 
if I can really believe it, the piano roll was 
.■simply played loud, without any dynamics; 
then ajtei wards f the tapes were run at half 
speed and copied with the volume being 
turned higher or lorrer according to flof- 
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Christmas in 

high fidelity on... 

AUDIO FIDELITY. RECORDS 



AFLP 1871 
<SD> 



\FLP 1883 
<SB> 



7|\ 



The perfect gift for Christmas ... or anytime of the 
year ! Superb high fidelity recordings of the 
total recordable frequency spectrum with 
full emotional depth and meaning! 
each long play — $5.95 



m 

■■ 'f 






AFLP 1843 
<SD> 



4SD^AIso available in brilliant 
stereophonic high fidelity on 
STEREOD1SC*. Luxuriously packaged, 
each Jong play 
STEREODISC* — $6.95 

For FREE brochure 
containing technical information 
about STEREOOISC* and complete 
monaural catalogs, please write to: 

AUDIO FIDELITY, INC. 

770 Eleventh Avenue 
New York 19, New York 
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iJimce bands. Especially organized for tbesp 
recordings. Its guest conductor is Herman 
Clchnnoff, formerly concert master of tlio Chi- 
cago N.Ii.C. orchestra. In constructing models 
for students hi hij/u school* ami colleges. h$ 
a voi d s t li e 1 1 edcti 1 ri n h ,i n d h cv<i r nc nfi \(» 1 1 1 e 
tempos 10 lag. 

Don .Tnrnliy 1*»;h1k ihi» 1 ffrmpjgf trio on liis 
set o£ four variations on the C7»rMii;uJ 4/ 
Voire*? theme, arranged for band by William 
Mclttie. who contributes shrpc other lilies. 
Woodwinds color Pastels, n lilting waltz, 
find botli El Dorado and his . modern adap- 
tation pi Dott's familiar Jubu Dunce build 
to it shattering climax. Latin rliy thins en- 
liven Fred Kepncr's Lntin JAimchl, and Stew- 
art Schnefor's Autumn Beauinc. William 
Latbajn provides a processional march. Proud 
Heritage, and the delightful Swinyin 3 Red. 

Bill Putnam of Universal Recording does 
an exceptional Job on a program that follows 
Harry Kurlliii'* quietly pnstoval "Sight Cloud* 
wilh George Kenny's dy])ar;il^ ronscr Jubilee. 



On stereo disc, be gives it pleasing breadth 
and reverberant depth. A monophonie version 
mtd e<»i3deiiae<l score are available. 

MONO 

Dukes Of Dixieland: On Campus 

Audio Fidelity AFLP1B9! 

As the title suggests, The DnkOK venture 
ih rough t lie portals of higher learning for the 
I heme of their eighth album, They score high 
on nil aptitude tost composed of such college 
standby^ us Sieecthcarl of mffma Chi, Stein 
Sony, and Varsity Drag. A stirring tribute to 
hi* alma mater, Roll on Tulanc, finds Papa 
Jae Am.su n to revisiting scenes of his youth. 
And the fires smoldering In the breast of 
many another old Krad will be fanned into 
llame by Fiffht On, Ohio, Xotre Dmnc Victor]/ 
Kong, Ramb/iug W'reckj and Oh, Wisconsin. 

Since their in^t appearance, the addition of 
n full-time tidia player hjis swelled the ranks 
to oc(et. size and the rhythni section Is re- 



aligned around a new drummer. Kill Porter 
now devotes all his energies to stringed basH. 
Lowell Miller introduces himself with a mel- 
lifluous chorus on WhiJJenpoof Song, provid- 
ing luba phrnges deep enough for a quartet 
of bnsso profundos. The swift bmehwork of 
Red Hawlcy effectively thwarts any tendency 
toward chunk ine«s, and he swings lightly be- 
hind the enHomhlcs. A hearty fullness of sound 
is achieved wUhout the heaviness which 
a/liicts some dixieland groups. Prank ANSuuto 
continues to improve and hia trumpet style 
Is acquiring n distinct personalis. He sings 
on Jamboree Jones, and the high standards of 
the recording mnkc this a choice Item for past 
and present residents of academic linilSv 

Louis Smith: Smithville Blue Note 1594 

Since his recorded debut on this label in 
T k-e sip ring of t nan y eii r, Louis Smith has 
fallen heir to the trumpet post in the Horace 
Silver Quintet. The title tune, a rugged, basic 
hlu-cw of his own devising, indicates hU e«r- 
43iiii potential as a creative jazz forr:e and 
Ms growth should be accelerated under the 
watch fid eye of his new employ or. In this, 
and a lyrical Kmb rateable Yon, he plays well- 
orderod ebonites with a clean, full-bodied 
tone. The brisker numbers find him more con- 
cerned with musical content than technical 
Jlamboynnee. a pleasnnt change front several 
new names on his instrument in recent 
years, 

A di-stiiiCt het|> toward pulling Smith at 
ease is the restful Charlie Il»use. a mobile 
and ftea^onod votornn of the twior sax. whote 
conception follows a similar line. Pianist 
Sonny Clark ndds an absorbing solo on the 
hluey and is invaluable throughout. Paul 
Chambers plays bowed bass i>n Welu, and Art 
Taylor drums with restraint 

Theodore Bikel: 5ongs Of A Russian 
Gypsy Elektra 1 50 

These runmntif and fiery songs made a last- 
ing impression on Theodore Bikel at the age of 
nineteen and ho con tinned to collect them 
throughout his travels. Ai the start of his 
acting career at the llabimnh in Israel, they 
were iutrodneed to him by a member of the 
cast who had studied with Stanislav^i. He 
sings some of them in a Gypsy dialect, trans- 
lated jn the booklet of texts, m»d prefers the 
older ballads or the declarative Hussar* & 
Song. Present in song and the hands* of the 
singer and Pred Hollernian is 7'ieo Guitars. 
The distinctive sound of Sasha Poltnoft's bala- 
laika is featured in a typical Russian ensemble 
on Brightly Shines The Moon, where it con- 
trasts vividly with Vurka Su tot sky's bass bala- 
laika. Lonyn Kalbouss plays aocordian and 
(George Green berg is violinist. The recording 
by Leonard Ripley is evrotlenl. 

Bobby Hackett: At The Embers 

Capitol T1077 
Pete Kelly Lets His Hair Down 

Warner Bros. W1217 

The influence of the successful album for- 
mat unveiled by -Ion ah Jones in his current 
series for Capitol is felt on this pair of LP's. 
Leading a quartet In the room where Jones 
perfected his beat-selling formula, Bobby 
Hnckett falls heir to it da tu rally, und the 
same easy, intimate manner pervades his vel- 
vety tone. There is a distinctive styling of 
tunca not often associated with solo trumpet 
— That Haughty Walls, Paraditt, Cent Mag- 
iiifique, and Spring* Beautiful Spring. Peppl 
Moreale is a pianUHc descendant of Teddy 
Wilson, and drummer Buzzy DrooUn ewlngu 
lightly. Bassist John Guiff was graduated by 
the Hartford Symphony and Max KamVnaby. 
Rosalie is dusted off by Hackett, wno sparkles 
on Monday Date. The recording and the sen- 
timents arc soothing. 

Jack Webb's latest production gathers an 
octet of Hollywood dlxlelanders In the studio 
and then aepnrates them for long ad-lib 
choruses on the blues. They are given slightly 
less than three minutes each to express their 
views on n slow hlues before moving to a 
faster tempo on the second side, where an 
added track features bassist Jud de Naut and 
drummer Nick l^ntool. Leading off is tenor 
sax 1st Eddie Miller, followed by Matty Mat- 
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ONE OF THE WORLD'S 
BIGGEST SELLING 
STEREO RECORDS 



^STEREOPHONIC SPECTACULAR^ 




Completely Sold Out Over 8 Times! 



All over America record stores are "sell- 
fng out" on this album. Never before have 
you heard a stereo record like this one. It 
brings you the most fabulous full stereo 
sound ever Achieved . , . the exclusive 
sound of Phase-X' Stereo developed by- 
Grand Award Records. 

This is the remarkable stereo sound that 
made the U. S. Dept. of Commerce select 
Grand Award Stereo to play at U. S. Pavil- 
ions overseas ... and makes leading stereo 
phonograph manufacturers give Grand. 



Award Stereo Records with each new 
stereo phonograph ... so customers will 
lii>ar haw stereo should sound. 

This STEREOPHONIC SPECTACULAR 
album contains 13 complete selections 
from Grand Award's best selling stereo 
albums including The Roaring 20's. The 
Torchy Thirties. Knuckles O' Toole. My 
Fair Lady. Glgi and S more. If yovt want 
to hear the most exciting sound in stereo 
— ask for this demonstration record at 
your record dealer. 



The World's Most Honored Stereo Records 

Grand Award Records 

HARRISON, NEW JERSEY 
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lock, clarinet ; Moo SehiiciR'r, tromhone ; Hay 
Sherman, plnrio : George Vnn Eps, guitar; and 
cornetist Dick Cafhcarf. Tliere Is more space 
for improvisation tlian in the usual dixieland 
Bet and little of it Is wasted. A Moron version 
is available. 

Julian "Cannonball" Adderley: 
Somethin' Else Blje Note 1595 

An adjective "best" or "most" to qualify 
a jaaz albujn In connection wiih a time period 
of a year or so now is used so loosely, ap- 
pearing almost monthly in some periodical or 
other, that it has lost all meaning, but this 
session is clearly "somethin' else." Its sig- 
nificance In tlie growth oC Adderley and Miles 
Davis Is likely to he felt for some time. It 
Indicates that Adderley finally has consoli- 
dated his individual strivings and an admira- 
tion for Charlie Parker into a style Hound to 
become more emphatically personal, lie is one 
of the few alto saxists who absorbed the 
teachings of Parker nttd has emerged with 
the ability to use them to further his own 
development. May he never return to the 
slavish copying of tone, or of frantic tempos 
and vacant exercises which characterize the 
student. 

A great deal of his new stature come* from 
his recent entry into the sextet headed by 
Davis, who has consistently shown a reluct- 
ance to Imitate a static Miles Davis. Despite 
his position as one of the most influential 
trumpeters of his generation, he is carefully 
broadening the base of his playlnjr. And be 
is remarkably eamlid about some of his 
sources of inspiration, having recognized long 
before anyone else the appeal Ahmad Jamal 
would have for the public. On the liner notes, 
he acknowledges the Chicago pianist's contri- 
bution to his bullad style on Autumn Iicavc, 
and there are traces of it in Ills muted elabo- 
ration of Love lor Sale. 

But the more revelatory portions of this 
LP are found on two blues, where Adderley 
pros-es to bo a real stimulus and serves notice 
that the new alliance will yield mutual bene- 
fits. On the title tune. Davis generates con- 
siderable heat, and on Owe Jor Dail'ly-O. 
brother Nat Adderley's tribute to a Chicago 
disc jockey, his steady movement into upper 
register might be attrihuted to his willing- 
ness to listen to Louis Armstrong. Dancing 
in the Dark exhibits Adderley^s wfry with n 
ballad, and the talents of Hank .lones as 
piano accompanist. Sam Jones is the com- 
petent bassist and Art Blnkey is a pillar of 
strength on drums. 

Harold Land: Harold In The Land Of Jazz 
Contemporary C3550 

Two years spent in the company of Max 
Roach and Clifford Brown enabled Harold 
Land to start on a promising career, inter- 
rupted when family matters forced his return 
to Los Angeles be/ore that locality had 
warmed up to his pnrtlcular brand of tenor- 
sax playing. As a consequence, a share of the 
acclaim which fell to Rollins, a successor 
with RoHch, was forfeited and his exposure 
on records Uinlted. This impressive LP, his 
first as leader, should serve to restore much 
lost ground. Just as Rollins and John Col- 
trace stand nt the top of the heap of the 
younger generation on the Instrument in the 
East, so Is L/and pnired with James Clay on 
the other Coast. Perhaps because of the musi- 
cal climate In which he operates, Land exer- 
cises more control than his rivals and his 
solos are fully digested. He is no less intense 
and venturesome, hnt any excesses are 
curbed with a firm hand. 

Some of the credit for this is probably due 
Elmo Hope, his collaborator on the arrange- 
ments, who seems to have functioned as an 
editor of the creative flow of Land and his 
fellows, aside from writing the lightly exotic 
song, Xiela. The most telling Interludes are 
a fnst blues by the pianist Carl Perkins, ap- 
pearing on this session shortly before his 
denth last Spring, followed by a slower blues 
from Land. In matching their earthy quali- 
ties here, trumpeter Kolf Ericson turns in his 
best recorded work. Frank Butler revives the 
vanishing art of using a bass drum pednl 
with discretion on Speak Lo\o, and bassist 

(Continued on po(je- 62) 



This Man is Using an 
Electronic Crystal Ball 

Tlie H, H, Scott advance development team must 
foresee (lie future. They must design rev/ products 
SO Ihnt they siay current fur many years. Herman 
Hosmer Scott insists on this ss a protection to 
your investment. 

TEie new 130 Stereo prearnp Is m example of the 
way ScuU engince/s viotk ahead. Engineering of 
tnis brand new product was started when stereo 
was nothing more than a hobbyist's- delight. This 
allowed time for thorough testing of its many 
advanced features. 

Every H. H. Scott component is designed to defy 
obsolescence. Careful planning, fine engineering, 
exceptional quality mean your investment in the 
new H. H. Scott sle/eo-prcamp ... or any H. H. 
Scott product ... is an investment in a component 
that will slifi be up-to-date many years ffom now. 




17 reasons why you should buy the 

New H. H. Scott 
St er e o-Pr e amp 



3 13 11 12 16 4 S 



18 7 IS 




8 S IO 14 2 6 



1. Visual signal light display panel shows mode of opera- 
tion at a glance. 1 Completely separate bass and treble 
controls on each channel so thai different speakers may be 
matched. 3 Play stereo (rem any source — Records, FM- 
AM Tuner, Tape. 4 Reverse. channels instanlly, or play 
monaural fiom any source through both channels doubling 
your power. 5 Play Trereo — a center channel output 
lets you use your present speaker as a middle channel, 
6 Special circuitry [ets you balance channels quickly and 
accurately. 7 Reverse tlie phase of one or your channels 
180 degrees instantly. Lets you correct for improperly 
recorded tapes. I Separate 12 db /octave rumble and 
scratch filters. 9 Oomptete record equalizer facilities. 



10 Use as an electronic crossover at any time. II Two 
stereo low-level inputs. You can connect both a stereo phono 
pickup and stereo tape head. 12 Stereo tape recorder in- 
puts and outputs. U Provision for operating stereo tape 
heads without external preamps. N Quick-set dot con- 
trols aNow any member oE your family to use equipment. 
15 Loudness-valume switch. 16 Stereo tape monitor 
swilcli. n The exceptional quality of all H. H. Scott 
components . . . PLUS all (he features and specifications 
long associated with H. H. Scbtt monaural preamplifiers. 

Sensitivity 1^ millivolts on tape heart input, 3 milli- 
volts on phono for full output. Hum level 80 do below full 
oulput on high level outputs. 
Size in accessory case 
)5^w X 5h x S|J$fl. Mode'] 
130. Price 5169.95 ($172.0$, 
Went of Rockies), 

Write for complete technical 
specifications and 
new catalog A- 12. 





It, >l. .SCOTT. til PO WO CRM W. RD.. WAVNARD. MASS. 

EXPORT; mCSC01Vin?NAT10rUr_CORP.. £6 W. 4CTH ST,. M. Y. C. 
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NEW PRODUCTS 



• Architectural Speaker Baffles. Builders 
and contractors will find distinct interest 
in a new series of fiberglass baffles re- 
cently introduced by Fourjay Industries, 
2S60 W. Dorothy Lane. Dayton 9, Ohio. 
Included are round arid square faceplates, 
complete bass-reflex units, and a full Hive 
of accessories for Installation in new or 




existing construction, Highlight of the 
new series is the "Spiral-Jeetor" baffle, 
available in two types for S-ln. speakers. 
Made, of pre-f'M-med fiberglass, It has the 
impact strength of steel, tint lightness of 
aluminum, and the beauty of wood. Sound 
is dispersed by a non-resonant diffusion 
plate. A folder rescribirig the new line is 
available from the manufacturer at the 
address shown above. N-l 

• Altec ^&nsinjgr Microphone, l^igineered 
specifically for high-quality broadcast 
and recording applications, the new Model 
M-30 condenser microphone system fea- 
tures high sensitivity and discrimination, 
and has a smooth -frequency response ex- 
tending to IS, POO cps. Reeausc of its 
small size it will not cause distracting 
shadows and can be worked close to per- 
formers. It can be used near Kleig lights 
or other strong magnetic fields without 
fear of hum pickup. Unexcelled direc- 
tional characteristics make possible the 




pinpointing of sound sources while ex- 
cluding unwanted noises of studio activ- 
ity. Tbo M-80 cannot be overloaded he- 
cause there is a 15-ut> marffln between 
the maximum (120-db) expected level en- 
countered in an orchestra, and the mike's 
ability to act without distortion. It com- 
plements the Altec M-20 omnidirectional 
"Lipstick" microphone, " the two units 
offering perfect balance and match since 
their operational characteristics are sim- 
ilar. Aitee Lansing. Corporation, 1515 S. 
Manchester Ave.. Anaheim, Calif. N-a 

• Scott Stereo Amplifier. This complete 
■10-watt 3-channel . stereo amplifier con- 
sists of dual " 20-watt power amplifiers 
and dual preamplifiers on a single chas- 
sis. Designated Model 2&f>, it can be used 
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with any stereo source, with any mono- 
phonic source, or as an electronic cross- 
over. Front panel controls include: pickup 
selector switch for selection between two 
separate stereo phono pickups, scratch 
filter, rumble filter, loudnass-volunie con- 
trol switch, input selector, function se- 




lector, separate treble and bass controls 
for channel A and channel B, stereo bal- 
ance control, loudness control, and phase- 
reverse switch. A uulquo Indicator panel 
gives quick visual indication of the mode 
of operation. The 299 has special facili- 
ties for quick and accurate balancing of 
of both channels. JJARTB tape equaliza- 
tion has been included for direct connec- 
tion to stereo tare heads without exterior 
tape preamplification. Inputs arc pro- 
vided for two low-level and three high- 
level stereo inputs and a switch allows 
the 200. to be used as an electronic cross- 
over when desired. For complete tech- 
nical information, write to H. H. Scott, 
Inc.. Dept. P, 111 Powderniill Road, May- 
nard, Mass. N-3 

• Qoasat FM Oar Converter. This conver- 
ter operates in conjunction with existing 
standard AM oar radio sets, eliminating 
the need for separate FM and AM equip- 
ment. The unit operates to change incom- 
ing FM signals to an input compatible 
with the AM car radio. It covers the 
standard 8S-108 rac FM band, bringing 
virtually constant program level without 
severe fading or signal drop-out, and with 
a minimum of static or man-made noise 




even when near power linos. Installation 
is non-technical, do-it-yourself, and re- 
quires no alterations or internal conne^- 
t)ons to the auto set. The converter is 
simply connected to the antenna input of 
the existing AM car radio. A switch is 
provided to restore the AM set to con- 
ventional operation when desired. Oper- 
ating power is obtained from a battery 
connection under the dash. The converter 
is operable only on ears with 12-volt elec- 
trical systems. Manufactured by Gonsct 
Division, Young Spring and Wire Cor- 
poration, SOI S. Main St., Burbasvk, Calif. 

• Frailer Stereo Speaker System. The 

Stereorama. Jr. consists of two Independ- 
ent, enclosures mounted with 3o-deg. 
angular separation and contained in 
handsome contemporary cabinetry. The 
30-deg. separation at the source permits 
excellent stereo effect at distances rang- 
ing from five to fifty or sixty feet. Since, 
the back of the two speakers is joined at 
the apex of the angle, the "hole In the 
middle" frequently experienced with 
some speaker systems is eliminated. Fre- 
quency response of - the' Stereorama Jr. 
is good from 40 to 15.000 cps, and efli- 
iMeiKjy is such that' excellent results are 
obtained from use'df a J2-walt (each 
channel) stereo amplifier. Impedance is 
8 ohms, e;ich side. Power handling ca- 



pacity is 15 watts continuous* with com* 
plex wave form. Available in a variety 
of handsome finishes. Dimensions are 
"fsa; "w x 18"d x S0U''h. International Elec- 
tronics Corporation, 264? Brenner Drive, 
Dallas 20, Texas N-5 

• Collaro Transcription Turntable. Fea- 
turing a specially-balanced non-magnetic 
turntable weighing lbs., this unit is 
Ideally suited for playing both stereo- 
phonic and monophonic recordings. Rotor 
c>i the 4-pole driving motor is dynami- 
cally balanced to zero. The turntable 
shaft runs in a self-lubrieatiiisr bearing 
with a steel ball pressed into its lower 




end, the ball taking the total thrust and 
resulting in virtually friction-free mo- 
tion, with no detectable wow or vertical 
rumble, further elimination of rumble is 
afforded by mounting the motor resil- 
iently through use of three tension springs 
parallel to the unit plate. The turntable 
is handsomely styled and finished, and 
includes a static-free rubber mat to pre- 
vent record slippage. ItoQltbar Corpora- 
tion. Mamaroneck, X. Y. XT-e 

put Tubes, (nit i>f the great 
rices suffered by prafesskmaJ en- 
gineers and hi-fi enthusiasts alike, namely, 
obtaining output tubes with matching 
characteristics, has been eliminated with 
the announcement that Tung-Sol f.550's 




and .Sfifll's are now perfnrniiince-tested at 
the factory to very tight tolerances and 
twin-packed in matching pairs. The 6550's 
and SSSl's are for service in amplifiers 
and commercial sound equipment rated up 
to 100 and »0 watts, respectively. Tung- 
Sol lilei trie [tic, Newark. X. J. 
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THE SMASH-HIT T 
NEW YORK'S HIGH; 



iltlROWDS 
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precise DEVELOPMENT'S 





"77ie Stereo £/?i# That Has Everything" 



and retails 
for only 

$ 59 95 



Ai the very moment when Stereo is sweeping the country 
. . . Precise puts it within the reach of every budget! Just 
think — all you need with the MARK V is two speakers, 
a turntable and a stereo cartridge ... an easy chair and 
the time to listen. If you already have a Hi-Fi system, all 
you'll need is another speaker and the stereo cartridge 



Fabulous Features Packed Into a Single Stereo Unit: 

• Two individual Stereo Amplifiers — each with more than six 
times as much power as you'd need in a normal room 

• Two Preamplifiers - compensated for all three types of car- 
tridge - magnetic, ceramic and crystal 

• AC Power transformer • Channel balance control 

• Phasing switch affording normal stereo, reverse channel 
stereo and monophonic listening 

• Loudness Contour control • Muting switch • Dual tape inputs 

• Jnp.uts for two tuners so that both AM and FM tuners can be 
operated simultaneously in areas where such broadcasts are 
available. 

• Factory wired (not a kit) — and complete with cage 



(your late model changer is probably designed to accept 
it). Ask your favorite High Fidelity Dealer about the 
MARK V ... he probably has them in stock ... or has 
detailed information available. If he does not, fill out the 
attached coupon and mail it today. We'll see that both 
you and he get the dramatic MARK V story! 

MAIL THIS COUPON TODAY! 



Precise Development Corp. 

Oceanside, Long Island, N. Y. 

Gentlemen — 

Please send me detailed information about the 
MARK V Stereo unit. 

Name . 

Address : — - 

City. 



_2one_ 



_State_ 



DEVELOPMENT CORP. 

HIGH FIDELITY DIVISION 



My Dealer would like information about the MARK 
V, too! 

He is 

Address. . . , 

City 



_Zone. 



-State- 



OCEANSIDE, LONG ISLAND, N.Y. 
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ARE YOU 
SOUND 
HAPPY? 

To achieve superlative so and reproduction, 
tkere must be a reason. Sncti results cannot 
be obtained from cheap materials, slipshod 
work man ship, expedient design, or other cost 
cutting device* to moke a biff, wide profit. 

The Bakers Ultra 12 ^Loudspeaker and the 
Bradford Patented Hnffla reproduce ultimate 
facsimile for an Inevitable reason. The reason 
li In the specs. 

BAKERS 
ULTRA 12 

20 te 2f».00O cycles 
from i\ single, px- 
ponen1i;»t 12" cone; 
2* cycle cone reso- 
nance; 18.000 era»»«; 
200.00H mnxwcllii ; 
plantlc foam sur- 
rthnil ; aluminum 

TO If** noil fin h! lim S - 

RQtn former ? heavy 
ostt nlominnm 
frame: 20 watts; no dlatortlou-i*! crossovers. 

Fur these reasons, the Bakers Ultra 13 Is 
extremely sensitive, and therefore provides a 
smaothnesrt. clarity and transient response . - . 
a true naturalness . , . not found In any other 
Mppitivrr regardless of price, I'rlde of posses- 
sion if only 85 backs. 

BRADFORD 
PATENTED BAFFLE 

Stereo, or monaural, the trend Is toward 
compactness; 12" i li" iS" for 8s and 10a ; 
17" x 17" at i4" for 12s and Ins. Because of 
the patented (No. 2,884/128) pressure relief 
valve, this enclosure In equivalent In results 
to a 20 cubit foot 
Infinite baffle. 
The Bradford 
Patented Baffle 
arovldes the only- 
true aeaujtic iut « 
petition principle 
for the pressure 
rolief valve auto- 
matically regu- 
late* the acoustic 
lens! on or spring; 
of the air within 
thu enclosure to 

the excursion characteristics of the Bakers, 
or any other, speaker, necatise of this pat- 
ented principle, there la absolutely no boom, 
cabinet resonance or listening 1 fatigue. 

The Bradford Patented Baffle Is recom- 
mended by renowned audio anthorltleo, and 
sold throughout the world because of Us Out- 
standing- merit and adherence to fllaliy, 

M&hojrnay, walnut mid unfinished blrah; 
•elected, grain -matched, plywood veneer; 
ragged construction j hot lacquer finish ■ ■ * 
hand-robbed. $84-90 to 169.50. 

fipeakere and baffle* sold separately. In 
combination, we guaranty these units to be 
superior In true realism to any other system 
regardless of price. 

mite /or literature 

BRADFORD AUDIO CORP. 

27 E.tt 38th St., New York 16, N, Y. 

Telephone: OXford 7-0523 
Circle BHA 



• G-arrard Transcription. Turntable -To tie 
Arm Combination. Responding to the de- 
mand for a professional-type 3 2-in. turn- 
tab I e v complete wlltl B ipp& arsn of corres- 
pondingly high Quality, all mounted osi & 
single unit plvue, Garrard Sales Corpora- 
tion, SO Shore Road, Port Washington, 
\ T . Y.. hsts introduced the new moderately- 
ptic&h Model 4HF. This deluxe player, 
fully wired for stereo and numophonic op- 
eration, provides a plus-nr-minus ndjust- 



monophonically from all of its six inputs. 
Frequency response is 20 to 20,000 cps 
within +1.0 db. Harmonic distortion is less 
than 1.0 per cent and intcrmodulat ion un- 
der 1.5 per cent at full output, A five -posi- 
tion loudness contour control provides 
Fletcher- Mun son compensation for bai- 





rn ant on each of its four standard speeds. 
A unique push-button system controls the 
stop at the end of e;teh record. Pressing 
on*? button disengages the tone arm com- 
pletely from the motor; pressing another 
ciu^eH the unit to shut off automatically 
after a record is completed. The tone arm 
is nowly designed with i>1ur in uni vevi-in.1 
shell Iti take all standard stereo and mon- 
ophonic cartridges. It is equipped with a 
Simple, accurate stylus-force adjnstment. 
'1'he heavy yt-eel turntable is equipped with 
si rubber tract km mat. For Pull informa- 
tion write Dept. K52 at the address shown 
above, N"-8 

• H oath kit Tape Recorder. Popular re- 
quest for quality low-cost tape recording 
and playback facilities prompted the addi- 
tion of this nnit to the expanding Heath- 
kit line. The Model TH-1A provides mono- 
phonic record/reproduce with fast forward 
and rewind. Either of two speeds, 7 ^ and 
IJa H>s. is seJeeted by changing a belt 
drive. Flutter and wow are held to less 
than 0.2-5 per ■cent. The simple mechanical 
assembly is ideally suited to kit construc- 
tion. A jingle control lever selects all func- 




tions, and the unit can he used in either 
horizontal or vertical position. The Model 
TEq preamplifier, supplied with the me- 
chanical (issembly, incorporates a 60-kc 
push-pull oscillator for bias-erase voliage. 
A two-position selector switch provides 
for microphone or line input; Separate rec- 
ord and playback gain controls. Filament- 
balance control allows adjustment formin- 
5 mum hum. Sigual-to-noisc rati© Is better 
rhan i$ db below normal recording level. 
Tape mechanism Is not sold separately. 
For further information write Heath Com- 
pany, Benton Harbor, Mich. 

• pilot 40-Watt Stereo Amplifier, a com- 
plete all-in-one unit, the Model SM-245 Is 
a compact stereophonic control system 
containing two 20-watt power amplifiers. 
It can be operated stereophonically or 




a need response even at low listening lev- 
els, Included among its features a* an 
audio control center are r.tercophonie or 
m OYi o phonic operation through both 
speaker systems, a lef t-lo-right stereo re- 
verse switch, stereo balance control, sepa- 
rate ba^-S and treble controls, dual micro - 
pjione inputs for stereo recording, and 
dual outputs for tape recording. Controls 
arc ganged to simplify operation, A unique 
automatic shut-off position on the power 
switch turns off the entire music system, 
whtfn desired, after the final record in St 
stack has been played. Complete technical 
on the SM-2-1S is nVailEvble from Pilot 
Radio Corporation, 37-50 Sfith St., Long 
Island City 1, N. Y. N-10 

• All-Transistor Tape Recorder, Doth 
small in sis*© and light in weigh!, the Steel- 
ni&n "Transitnpe" operates en standard 
mercury penlight cells and uses conven- 
tional 3-in. reels with quarter-inch tape. 
Operating speeds are !■% and 3 % ipS* Bat- 
tery complement fs 13 cells, six for the 
amplifier and seven for the motor, with 
operating life said to he 300 and 50 hours, 
respectively. Uattcry life can ho extended 
at home or office by use of a simple con- 
verter which permits operation from a 
standard a,c, outlet. Only an extension 




cord is required to operate the Transitape 
directly from a 12-volt car battery. Jew- 
elled and OilUe-type bearings iii the 
drive assembly require no lubrication. A 
neon indicator gives warning when bat- 
teries reach minimum operating voltage. 
I'layback is afforded by means of a 4-in. 
p.m. speaker. An output jack permits pri- 
vate listening or feeding an external am- 
plifier-speaker system. In addition to nor- 
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mal forward and rewind operation, a fast- 
forward speed is provided to permit vapid 
skipping' to £b desired section of tape- 
Weight of the Transitapa is approximately 
5 lbs., less batteries, and dimensions are 
6;*^X J &'%*. Manufactured by Steel- 
man Phonograph & Radio Co., Inc., 2-30 
Anderson Ave., Mount Vernon, N. Y. N-ll 

• Cannon. Audio Connectors* Many im- 
provements are incorporated in the new 
XL II Scries of audio connectors, recently 
introduced by Cannon Electric Company, 
Humboldt St., Los Angeles 31, Calif., 
to replace the well-known XL audio series 
■which has been an industry staple fox- 
years. The hew doniieetors provide ex- 
tremely quiet operation by use of resilient 
inserts and shock -absorbing ribs in all 




socket assemblies. Other features of the 
XLR arc serrated finger grips, ample space 
for wiring contacts, streamlined shell de- 
Sign, and newly-developed cable-relief 
bushings and cable clamps. The complete 
XLR series includes round and rectangular 
wall/pane 1-moiinted receptacles, straight 
and 00-degree plugs, microphone adapter 
receptacles, two-gang wall-mounted recep- 
tacles, and dust caps. Further Information 
will be mailed on request. Ask for Bulletin 
XL«R-3-l{>5o\ K-12 

• Hteh-Power Transistor Transformers. 

Announced in both driver and voice-coil 
types, these UTC transformers are de- 
signed for high-reliability service, hermei- 
ically-sealed in drawn cases to MJL-T-27A 
specifications. The H-2S0 driver unit has; a 
primary impedance of 2S0 ohms center- 
tapped with secondary 400 ohms split. The 





H-2S1 is a 5-watt output transformer from 
4S ohms center-tapped, to 16, 8, and 4 ohms. 
The I-I-2S2 is a 10-watt output unit from 
20 ohms center-tapped, also to 16, 8, And 4 
ohms. All transformers are of the wide- 
frec[uency-r;inpe type and are suited for 
service calling- for 30-20, 000-cps response. 
Additional information is available from 
United Transformer Corporation, 150 Var- 
ick St., New York 13, N. Y. N-I3 



The Turntable Kit 



. . . Another 





Original 



Now you can get fhe incomparable Weathers Synchronous Turn- 
table in fat faun. Ready to mount in existing cabinet and sound 
system. &e a4Ae#n6led in a fav uccttuted aUti, <ntfy fltUsta <z*td 

Designed on a New Principle 

Light: Light construction eliminates the mechanical noises inherent in 
weight and mass— to a noise level which is 25 db less than the noise 
recorded on the best phonograph records available today. 

Compact: Motor and turntable (with 
your tonearm) can be assembled on a 
14V&" x 15!/e" motorboard with a total 
overall height of only 2Vi". 



Smooth: The Weathers Turntable comes 
up to synchronous speed in % A of one revo- 
lution of the platter. Its very small 12 pole 
synchronous motor drives the aluminum 
turntable at exactly synchronous speed 
regardless of variations in line voltage 
or load. 




Silent: The unique Weathers Turntable Bearing Assembly is the lowest friction and 
quietest bearing ever produced, Tne new principle drive system eliminates the 
mechanical noise caused by heavier equipment. Acoustic feedback, rumble, wow 
and flutter are practically eliminated from the Weathers Turntable. This kit includes 
the Weathers conical spring shock mountings which isolate the turntable from floor 
ii and table vibrations. 

Plus the Weathers Discushion: A turntable 
pad of such design that records are suspended 
by their outer dimensions only, with no part of 
the playing surfaces touching any supporting 

A areas, eliminating the greatest source of record 

y . -i- * * contamination and noise. 

Q/J&tltfieSA (^Tltlll&ttHse&.U E. Gloucester Pike, Barring*™,, N, ft, 

division C w AOvANCC INDUSTU liS, IMC. 

Expoif; Joseph Plascncia, Inc., 401 Broadway, New York, N, V. 



WEATHERS TECHNICAL MAGIC IS SOUND 
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JAZZ AND ALL THAT 

{from page 57} 



Leroy Vinncgar is always propulsive. The 
recorded balance and sound arc excellent. 

The Eddie "Lockjaw" Davis Cookbook 

Prestige 7141 

The principal staple from tli» Davis kitchen 
is the blues served in all tempos, shapes, sizes 
and flavors, with a choice ballad ns specialty 
of the lir.ii.se. A self-taught musician; he col- 
lected recipes not conveniently reduced to the 
printed page, while jousting with a long line 
of tenor saxists during a deCFide spent in 
numerous hands. In lf(52, Basle engaged him 
as featured soloist, an association renewed on 
last year's tour of Europe and currently at 
the Count's club whore his trio is the main 
attraction. His partners are Shirley Scott, a 
-4-year-old electronic organist whose emula- 
tion of Jimmy Smith is fresh and feminine, 
and Arthur Edgchill on drums. 

For this banquet, Jerome Richardson is 
added on nuic by way of leaven ing, along 
with George Duvivler's well-sensoucd bass. 
But Betnitijul, a tender tune previously re- 
corded hy Davis and rapidly becoming ills 
trademark. Iinds him intent, on developing a 
phrase with the care of a Hcrschol Evans 
nnd the rich, full tone of a Coleman Hawkins. 
He keeps his hhies basic and goes lo ihe heart 
of the matter, revealing an insight possessed 
by few younger practitioners. Richardson 
switches to tenor sax for a series of bright 
exchanges on Three Deuces. 

Clark Terry: In Orbit 

Riverside RLP1 2-271 

Since its adoption ns It second iiorn hy 
various jiiKz trumpet men. the fluegclho™ is 
turning: up in unexpected places, sprouting 
in the brass sections of hit; bauds to lend 
a mellow tone on a ballad or appearing at 
a recording date where its sound, somewhere 
between trumpet and French horn, is in 
increasing demand. This opening wedge is 
broadened appreciably on this unusual album, 
which contrasts sharply with the one Miles 
Davis made playing the arrangements of Gil 
I'* vans with a large orchestra. Clark Terry 
is intent on deft improvisation and his rive 
originals arc constructed with emphasis on a 
sturdy blues flavor. To show off ihe possi- 
bilities of the instrument, he Indulges in a 
few eccentricities and witty ha If- valve effects 
that find a ready response from his piano ac- 
companist, the undaunted Thelorj torn Monk. 

Together they cleave a straight blues- 
oriented path on One Foot in the Gutter, a 
strong Terry theme with a telling exposition 
by Monl;. He contributes Let's Cool One. spot- 
lighting drummer Philly Joe Jones on their 
first meeting at a session, and bassist Sam 
Jones completes the quartet. A lalin interlude. 
Moonlight Fiesta, comes from Juan Tizol. a 
mate of Terry's in the Ellington hand. Sara 
Cassey wrote Very Kear nine for the date, 
am! there is a sensitive Tnint in ite. The fine- 
gelhorn will never replace the trumpet, but 
after (his experience more musicians will be 
meeting its challenge. 

Hank Jones: The Talented Touch 

Capitol T1044 

Wynton Kelly 

Riverside RLP12-254 

Two working pianists, highly regarded for 
their reliability behind a vocalist and in the 
ensemble of a big band or small, are awarded 
the chance to show their solo skill in the spare 
frame of a rhythm section. The special gift 
that sets Hank Jones apart is aptly pot on 
the album title. A perfect touch, in this in- 
stance a phrase not bandied about lightly, is 
as much n rarity In jazz as It is nowadays 
on the concert stage. Not many pianists in 
either field can regulate their tone with the 
accuracy Jones displays on If I Love Again, 
My One and Only Love, and Try a Little Ten- 
denuixs. His control Is extraordinary on any 
grounds and you can absorb his lessons In 



shading again and again. The support of Barry 
Gnlbinilh. guitar; Osie Johnson, drums ; ami 
bassist .Milt Hln ton is relaxed and uucon- 
striding. 

Kelly, the younger of the two hy a good 
dozen years. Follows closely on his heels and 
proves to be equally versatile. Neither is a 
stylist bent on forming every tune to a preset 
mold. Those persons conditioned to believe an 
unwavering dominance of the keyboard is a 
sign of strength in a soloist will he disap- 
pointed, as will those who regard as uneven a 
iack of sameness. But more than a few will 
enjoy the proper coloration Ibis pair affixes 
to each theme. Kelly plays two originals and 
Benny Golson's Whimper .Yof. Kenny Burrell. 
on guitar, becomes a (lavorsome second voice, 
and bassist Paul Chambers is joined on the 
second side by drummer Philly Joe Jones. 
Oddly enough, Kelly's most rounded concep- 
tion, a melodious Dark Eyes, is close to Benny 
Goodman, a recent employer of Jones. In turn. 
Jones is most rewarding on Gigi Gryec's Blue 
Lights, a number akin to Dizzy Gillespie. 
Kelly's former boss. 

Kenny Burrell: Blue Lights, Vol. 1 

Blue Note 1596 

As the nominal leader on this informal ses- 
sion. Burrell lives up to ihe designation, tak- 
ing full charge and setting the course for the 
soloists from his post on guitar. He invokes 
u smoky blues atmosphere on his own T4$ 
lluby, a compelling theme which brings a spon- 
taneous reaction from Louis Smith, on trum- 
pet, and his co-workers. He aids pianist Duke 
Jordan on an effective reworking of his Heat eh 
Blues, a playful reincarnation of the lutrdy 
Campbells Arc Coming, in which he imitates 
the skirl of bagpipes in full cry. The guitar 
tone and a loping street beat, set by Art 
Blnkcy, make them seem less dour, 

BurroU's showpiece, Vernon Duke's lovely 
Autumn in .Vcic York, is played with only 
rhythm backing and allows him to develop the 
melody in long, pulsing lines. Producer Alfred 
Lion makes use o£ (lie occasion to introduce 
lo his label two young tenor saxists of prom- 
ise who work well in unison. Florida's Junior 
Cook exercises a firm, full tone and Tina 
Brooks, from North Carolina, sounds slightly 
drier. Bobby Timmons lakes over as pianist 
to encourage Smith ns he expedites Cvrtienn. 

Ernie Ford: The Star Carol 

Capitol T1071 

A songbook of good tidings from "Ten- 
nessee" Ernie introduces six seasonal nddi- 
I ions to the special Christmas series begun 
on Capitol of the World last year in visits to 
Italy, Holland, Mexico, England, France, Ger- 
many, Sweden and Spain. The familiar bari- 
tone voice is beard on trusted favorites. In- 
cluding We Thtvc Kings, Joy to the World. 
and 0 Holy Vight, with a chorus and orches- 
tra conducted by Herb Goller. Besides tradi- 
tional hymns, he sings a trio of more recenl 
Ainericau carols from the pen of the late 
Arthur Burt, who wrote them for his father's 
congregation. Ford's performance will help 
The Star Carol, O Harden Ye, and Home 
Children See 11 im gain (lie wider acceptance 
they deserve. 

"Christmas in Austria" (Capitol T101G-I1 
heads the list of holiday albums front vari- 
ous foreign lands. It marks the debut of the 
Vienna Boys Choir on this label and Is n 
handsome present for the music lover and 
audio fan. Director Xaver Meyer delves Into 
(he archives for several lesser known works, 
including ,-L Jloae Rprayuj Forth, Come Little 
Children, and Soon It Will Knock. A fresh 
beauty pervades Adeate Fulcles, and 0 Tan- 
nenbuum. Their organ accompaniment is 
played by Alois Forer, and the -swelling 
voices of the choir In a large nuditorlnm arc 
faithfully conveyed on the fine recording. An 
interlude is devoted to the campanile of Sr. 
Florlau, ns the ancient bells ring out in a 
joyous serenade of greeting. 

"Christmas In Cuba" (Capitol TlOlOIi) 
was recorded In Havana and is sung In Span- 
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ish. A rlmir nf mixvri adult voices, th*> Coro 
do MjulriKnlistri, i* ^6lsSt«fd to portray rhe 
spiritual peace of C#mc7om £T8ffi% Little 
Grccrt Vina*, and several utber tetchinff 
rounds. A ttHjT$ secular note ^lOijp! Silent 
Night, with rhf> help of ;i larpr chorus, and 
e ff ee r i vc 1 y 1 a t i n i ze 8 ^ife ft U 0 S f i *» t m a $. 

^C&rlstnms In Portugal" (Capitol TlOlfiC) 
was recorded in Lisbon and features five 
dlyerse groupM. The Salopian Choir of Mago- 
forcs. siiiKitig a capalla s is heard in four 
arrangements- prepared by Prof. l/'ilipc R&Sfi 
de Cmrvnlljft. The Kaiudio Dos Ceiferos Do 
Cuba iK a powerful male chorus, in contrast 
to the mixed Polyphobia Choir, and each 
siiif?« Lwo numbers, also without accom- 
paniment , The Uuldfng sound of a nuisic 
box bri^hii'a^ the sonjrtf of thv Trio Odcmirn, 
a popular group which avoids an excess of 
son ti went. Ami Portugal's fa vorile male 
vocalist. Carlos Ramos, adds his polo voice 
on &onf/ <>f Vhri&fmns to an observance which 
bf^ins on the Eve and Ias(3 until Kpiphany. 

"Christmas in Uracil" (Capitol I'lOlGS) 
also is sung lit Portu£ue$e and wan recorded 
in It In de Janiero, It is for children and all 
who heitevfe the holiday is meant for chil- 
dren. Tlit) voices are those of the (ecu aged 
orphan £(rls who live together lit the city's 
Casa de LaxiirO- They are largely Untrained, 
bur the group Ls well-schooled and enters 
into the seasonal spirit with verve and simple 
j^lncerify. There is an #nt#Ttnimn£ mnreh, 
)Ia pp V C < '! f b m tion, The Ch ri* titms Waltz, 
and Punji'.r to St. Fmnzte of A&#i#L Chimes, 
guitar, and a rhythmic orgnnlst make their 
small orchestra pure delight, matched only 
by the honesty of the youthful soloists, 

"Christinas In Poland - ' (Capiiol T101DS) 
in circumventing the Iron Curtain, presents 
thJfc country's Scholft Cnntorum of S. 
Cyril and Methodius Seminary. Conducted 
by the ttev, Henry A. Waraskn, who Irrst 
joined the group in 193S when lie too hi tidied 
for (be priesthood, it sln^y si\ medleys of 
two distinct types of carols. The pustnrnlk i 
are folk songs enjoyed for generations in 
the hnnn-, social gatherings and pagraurs 



outside the church. Dancing rhythms and an 
accordion accent the lively melodies. The 
ten kolendy are church carols, although the 
gaiety of some may restrict them to festive 
occasions ontelde Its doors. On those more 
suitable, the chorus is joined by a grand 
organ. All are authentic and fittingly pre- 
served for a generation that may never hear 
tliem in a native setting. 

"Cllrisiinafc In Australia" ( Capitol 
TlOlo'7) reflects a land where the holiday 
falls in midsummer and the customary 
family reunion and dinner is Quite likely 
to be a picnic on the beach. Twelve composi- 
tions appropriate to the climate, written by 
William G, James and John Wheeler, replace 
the Traditional songs, and Christmas Hush 
For UiA Aiiornhw makes up for the absence 
of! evergreen balsam and fir. The A. B.C. 
Adelaide Chorus, directed by Norman Skin- 
ner, sings ten of them and the Hurls tone 
Choral Society performs The Country Carol, 
a n d M err i/ C h r 14 1 fh&*, Each is n u e w u n d 
re \V a rd tag ex per i n ce. 

This growing collection fe remarkable fov 
its scope, care of production, and the ab- 
sence of an attempt to commercial i'/e the 
season. A few familiar tunes appear more 
than once, but every setting Is varied. Lei's 
hope for anorhor set next year. 

Viennese Zithers 

Capitol T10076 

Those persons who art; waiting for an- 
other collection from Anton Karas may he 
appeased by the debut in tills country of two 
similar virtuosi. Zither players are as 
individualistic as jazz pianists and their 
styles are as distinctive. Here the material 
is fresh, unpretentious, and well recorded. 
In sharing the disc, Pi'iiny Hmmtlltofer eon- 
tines himself to four of his own compositions. 
Of the -eight numbers by Karl .Tnncik, two 
Jire his own. .Both show a fondness for march 
arid polka tempos that are almost as dear tn 
the Viennese as the wait/., but are lingeringly 
romantic on tht* heady strains of three- 
(inarter time 



Sutton Place South 

Audio Fidelity AFLP1873 
Jackie Gleason: Rebound 

Capitol W1075 
Robert Farnon: Cocktails For Two 

Richmond B20005 

The plush world of the mood album is often 
as attractive to the classical musician as to 
rhe jU'/z performer, and the violn virtuoso 
Kmanuel Vardi is the latest to succumb to tfoe 
lure. In arranging a dozen ballads for a string 
sextet, lie makes few concessions by way of 
ust.dess ornamentation and Inflated emotion. 
Hxcept for a slightly move opulent tone and 
n comforting shimmer from the violins, Vnull 
lavishes liie saiuB care he would give any 
oilier classic composition on Laura, Yetttcr- 
0uy8, and Ju the Still of the Night. Just as 
the jazz artist does from another direction, his 
forthright and honest treatment brings a 
breath of fresh air into a cloistered environ- 
ment. The recording is close, brilliant, and 
pleasantly dry. 

J a cJd c ( » ) c ftSOB ue ve r rcspec t a the cot i ye n 
tions in his approach to a mood and his four- 
teenth undertaking is no exception. The ro- 
mantic oboe d' amour of Romeo Petdtjue Is 
matched wiili fc&S persoonhlo piano of ISernie 
I^ighton over a distant background of a large 
string section. The tempos are indolent and 
his. sentiments a;e those of regret on jV>i>er- 
theh'nii, Your I$ye$, and Without L&v?. 

He cimlleng-fis \ r ardi only on Jerome Kr-rii's 
AH the Thintje You A re. 

But stereo Is making inroads into this lush 
area, a sign of The times exemplified by Lon- 
don's new low-priced line. Much of its early 
LP product seems destined to appear on the 
Richmond label, with a preponderance of mood 
mvrs>c iu the first popular release Itobert Knr- 
non heads the list, being allotted thnr nlhums 
to two each from Uonnie Monro, >ronia Liter, 
and Stanley HlncU. Although the plastic is no! 
(he same g:ade nsod by the pareiu label, the 
pressings are durable and free of surface 
noise, unlike some marketed in this price 
range. J£ 




NEUMANN 

U-47 Condenser Microphone 
in Z-37 Full-eJastrc Suspension 



1. WHO HAS DEVELOPED, PATENTED, AND 
ALWAYS MANUFACTURED THIS MICROPHONE? 

The Georg NEUMANN Laboratories (founded 1928), West Berlin, 
Germony, developed and have always manufactured the U-47, M-49b, 
SM-2, and KM series of condenser microphones. All have the name 
NEUMANN, the model and serial number. 

2. WHAT IS THE BIG NEWS? 

The NEUMANN nnme-plate now assures you oT some doy repoir 
service by the direcJ factory representative. Now all repoirs ore 
made in the U.S. by factory trained technicians using genuine 
NEUMANN parts ond factory authorized resealing with a 6 month 
warranty as a new microphone. 

The nome NEUMANN on your microphone now means U.S. standard 
A.C. plug and audio connector, fuse and pilot light as ORIGINAL 
equipment. 

From now on, look for the NEUMANN name-plate on your new 
condenser microphone. 
NOTE: ALL NEUMANN MICROPHONES ARE NOW SUPPLIED WITH A 
FULL ELASTIC SUSPENSION {as illustrated) AS ORIGINAL 
EQUIPMENT AT NO PRICE INCREASE. 
Available separately $37.50 

Laboratories trademarked products are exclusively repre- 
sented and serviced in the U.S.A. and Canada by 

Gotham riludfo Wales k*!o. inc. 

2 WEST 46TH STREET, NEW YORK 36, NEW YORK 
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p ion e e r 




£ The speaker cone is precision con- 
structed of mixed glasswool fibers 
utilizing a special air-pressed cone 
process. 

0 Complete with 3 heavy-duty driver 
units providing a single point driving 

system. 

£ Extremely high efficiency of more 
than 20 percent, 

(IJ) FUKUIN ELECTRIC 



PW-32A 

32-INCH WOOFER 



Pioneer Presents the World's 
Lorgest Precision Constructed 
Hi-Fi Woofer! PW-32A 32- 
Inch Woofer Delivers Low Boss 
Response throughout the 
Range of 15 to 600 Cycles 
Per Second. 



Voice Coil Impedance : 16 & 144 
or 8 & 96 otinij frequency 
(can be also used for out- 
put transformerless amplifier.) 

Resononce Frequency; 15— '25 
cycles per second 

Power Handling Capacity : 100 
waft* 

Total Flux; 1,320,000 maxwell 
Flux Density: 11,400 gauss 
Weight I 112 lbs. 



5, Olovwacho 6-chone, BunkyA-ku, Tokys 



CIRCLE 64A 




' ISTO'W YOU CAN RECORD STEREO, TOO! 



Pentron's totally new TM-4 Stereo Tape Deck h the 
Ideal addition to your custom high fidelity system: 
records and ploy* stereo . . - 4-track as 'well as 2 -track 
tape, records and plays monaural and has all the 
eKdusrve Pentfon stereo features whfch assure you 
matchless performance of a professional qualify never 
before possible at popular prices. 

Pen Iron tape mechanisms are precision engineered 
wilh fuJI-range frequency response, Azmur-X head 
azimuth adjustment, single Finger-Flite rotary control, 
easy duaf-speed control lever, four outputs plus two 
AC convenience outlets, self-energized braking, stereo 
or monaural cmse, designed to operate at any mount- 
ing angle. 

The Pentron TM-4 is priced at 5109.95 net ond Is 
available at professional high fidelity, showrooms* For 
detailed .information On Pen I ran high fidelity tape 
recorders, amplifiers, pre-ampi, mike mixers, .tape 
decks, and stereo conversion kits, write Depl, A] 2 or 
tee" your yellow pci'gus. 




THE ONLY COMPIETE POPU US- PRICED 
STEREO RECORDING SYSTEM 



CORPORATION 777 South Tripp Avenue, Chicago K4., Illinois 
CANADA: Atlas Radio ltd... loiunto EXPORT SALES: Raythcun -InttrnitioVal iDlaision. Walthsnt. Mas>aehBHtts~ 



CIRCLE 64B 



CIRCUITS 

(from page 10) 

''Spring Curtain Rod." One popular size 
is Yl" in outside diameter, about Vs" in 
inside diameter, and M cadmium plated 
which facilitates soldering and prevents 
rust. It sells for about 25 cents a length. 

'Tbh y.i" 0. D. spring curtain rod just 
fits into the brass fittings designed for 
V4" copper tubing, commonly sold under 
the trade name "Weathcrbead." Most 
of the couplings also fit the threads of 
Antpheuol microphone plugs, so that 
a complete shield from the hack of the 
plus; to the internal connection can be 
obtained by use of an Ampheuol micro- 
phone socket, a Weathcrbead sleeve, 
and a length, of f^f' spring curtain rod. 

In critical circuits, the spring curtain 
rod is insulated from chassis at all 
points except one, where it is inten- 
tionally and firmly grounded. This elimi- 
nates ground loops. 

Tests with this material show that it 
is very effective at low and medium fre- 
quencies, lint causes marked attenua- 
tion and wave form distortion is used at 
frequencies above about 100 ke. -E 



TAPE TENSION 

(from page 36) 

Since the effective tension with which 
the tape operates represents the total 
history of all the tension events en- 
countered during its passage from reel 
to reel, the tension measurement should 
be made just before the tape enters the 
final wind-up reel. Under operating con- 
ditions tension measurements have shown 
as much as 300 per cent variation be- 
tween different makes of recorders. The 
lower and more uniform the tape ten- 
sion is, the better the condition for the 
proper performance of the recorder. 

From the viewpoint of computation 
and high fidelity recording the distance 
between two signals can be made precise 
at uniform tension since the tape is 
stretched the same amount at all times. 
This is an important factor iu data han- 
dling, in precise computing mechanisms, 
magnetic tape memories, and similar ap- 
plications where the distance from peak- 
to-peak of the magnetically recorded 
signal is critical. 

Tension, a factor still frequently 
neglected in electronic engineering and 
its associated fields, should be given the 
serious consideration it deserves. Tension 
measurement and subsequent tension 
control will help the engineer to im- 
j prove the mechanism for the adequate 
translatory motion of tape in recording 
devices of every type. 



64 



AUDIO • DECEMBER, 1958 



www.americanradiohistorv.com 




HI Fl WITH COFFEE AROMA 



(from 

tiou and displays its album cover for 
the audience. Patrons are welcome to 
stay and enjoy the music as long as they 
like; with no compulsion to buy more 
coffee. We find the hi-fi music- coffee 
combination a delightful one though, 
and order several times during the re- 
corded concert. Therein lies the economic 
soundness of good sound. 

A few hours spent in one of Tokyo's 
bettor coffee shops arc enough to con- 
vince one that good coffee, pleasing and 
imaginative deeo:', and high-fidelity 




Coffee-shop manager displays his ampli- 
fier equipment mounted in a profes- 
sional relay rack. 



page 21) 

music are an extraordinarily good com- 
bination. The coffee shops create among 
their patrons a desire to own their own 
recordings and equipment. They offer a 
superior standard of audio reproduction 
for the active audiofan to aspire to. 
Most important of all, they offer the 
man in the street an opportunity to 
enjoy full-length musical performances 
by the world's best musicians, repro- 
duced on top flight equipment in an 
atmosphere conducive to listening. 

In the author's opinion, the coffee 
shops of Japan do a far superior job of 
championing high fidelity and stereo 
thtm do most radio parts houses and 
audio showrooms; here or abroad. An 
enjoyable full-length musical perform- 
ance presented in a relaxing atmosphere 
seems far more apt to sell audio equip- 
ment or records than is a raucous dem- 
onstration in the hustle and bustle of 
a typical showroom. It is suggested that 
a coffee shop would make a profitable 
adjunct to a high fidelity store. A well- 
managed coffee shop could earn profits 
on its food and beverage sales and at 
the seme time serve as the finest kind of 
advertisement for its parent organiza- 
tion. The shop would allow music lovers 
and liudiofans to sharpen their ears to 
the superior performance of high-grade 
equipment, thereby easing the job of 
selling and educating in the actual store 
next door . 

Hi-fi colfee shops here in the United 
States would bring many of us an in- 
expensive respite of pleasure and re- 
laxation to the tune of good music, 
faithfullj' reproduced, in pleasant sur- 
roundings. 



AUDIOCLINIC 

(from page 4) 



gain is that of defective coupling capaci- 
tors. 

Still another source of trouble; can be a 
cold -solder joint. Such joints seem good at 
the time they are made and indeed, they 
may work properly for sonic time, but 
ultimately some resin will penetrate among 
the various leads malting up the connec- 
tion and this will cause the resistance to 
rise, sometimes to infinity. 

Another possibility is that one half of 
the output transformer lias opened. This 
can lead fo both loss of gain and to insta- 
bility, especially when the output stage 
derives its bias through a dropping re- 
sistor in the cathode circuit. 

Another possibility is that the feedback- 
loop resistor has changed value. If it has 
become smaller, more and more voltage 
will be fed back from the output stage, 
thereby reducing the gain of the amplifier. 
Further, excessive feedback can cause in- 
stability because of shifts in phase of 
some of the components, especially the 
output transformer. Although there are 



always phase shifts, they are not always 
great enough in fheir elfeets until the 
feedback increases beyond that intended 
by the designer of the equipment. 

If feedback capacitors open or become 
larger, depending upon their location in 
the circuit, instability can arise because of 
excessive feedback or by additional phase 
shifts which the capacitor was designed to 
counteract. 

If you hare an AC VTVM, cheek the 
gain of each stage and find the one which 
is causing the troubles; then concentrate 
your search there. It may be helpful to 
disconnect the feedback circuit, lest it in- 
fluence the gain. If all stages operate 
normally, you must then look into the feed- 
back circuit. Measure the gain at various 
frequencies with and without feedback ; if 
it is reduced when feedback is applied by 
more than 20 or 25 db, than excessive 
feedback is probably present. For an ac- 
curate appraisal of the feedback problem, 
consult the design notes of the equipment 
to see just how much feedback is supposed 
to he present. JE 
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From the tiles of the American Cancer Socioty 




Yes! 
I had cancer 

"Many people think cancer is 
incurable. They're ■wrong and I 
can prove it! So can 800,000 
other Americans like me. 

"On a gray morning in No- 
vember, 1942, a specialist con- 
firmed the diagnosis of cancer 
made by my family doctor. What 
he had to say reassured me. 

"He explained that, thanks to 
my habit of having yearly check- 
ups, my doctor had caught the 
cancer in its early stage. It was 
localized and it could be com- 
pletely removed by surgery. So, 
here I am as bale and hearty as 
if I'd never had cancer!" 

That was 15 years ago, when 
only 1 out of 4 persons with can- 
cer was being cured. Today, 
thanks to improved methods of 
treatment, and earlier diagnosis, 
1 person in 3 is being saved. 

And with present knowl- 
edge, it can be 1 in 2, if every- 
one observes two simple precau- 
tions: Have a health checkup 
annually. Keep alert for cancer's 
seven danger signals. 

Progress in the American Can- 
cer Society's fight against cancer 
depends on the dollars donated 
for its broad, nation-wide pro- 
gram of research, education and 
service to the stricken. 

Help to swell the ranks ofpeo- 
plesaved from cancer. Fight Can- 
cer with a Checkup and a Check 
Send a check now to "Cancer,' 
care of your local post office. 



AMERICAN 
CANCER 
SOCIETY | 




The Music Goes Round and Round 

HAROLD LAWRENCE 0 



IN 1887, the year of Queen Victoria's 
Jubilee, Her Majesty was said to have 
been presented with ii rather unusual 
gift ; an ingeniously contrived bustle con- 
taining a music, box whoso mechanism was 
triggered when the wearer sat down. Ap- 
propriately, the tune it played was "God 
Save The Queen.'' This eon trap t ion was 
one of the more outlandish varieties of 
mechanical instruments that have titillated 
the world ever since the invention of the 
weight-drawn clock. Only the advent of the 
phonograph brought to a half, the volumi- 
nous outpouring of barrel organs, flute 
clocks, music boxes, nickelodeons, and re- 
lated musical mechanisms. In recent years,, 
however, we seem to be witnessing a revival 
of interest in some of these relies, partic- 
ularly in music boxes. The new trend is 
sending Americans scurrying up to their 
attics to rumniage through old trunks and 
dressers. Tho reason ; antique dealers today 
draw priecs from £1 up to $n000 for old 
music boxes. In 1049, an international 
music box society was founded with 16 
members; the figure last year was 200. 
■More than 40,000 LP's, recorded from tfoa 
collection of music-box dealer, BurJi Bor- 
naiid, have been sold since 1947. Player- 
pianos, too, have come back into fashion. 
A New York music house, for example, 
hires a man to sit in a display window 
demonstrating the ;joys of operating the 
instrument. Last month, ft record compuny 
cut an LP of popular music especially 
arranged for player-piano with small band. 

The rolG of "mechanical instruments in 
musical history is assuredly of minor im- 
portance. In a masterpiece of understate- 
ment, the late British musicologist, Percy 
Seholes, wrote, ". . , they have somteimes 
been inspired rather by the desire to as- 
tonish than by definitely artistic aims." 

Early Beginnings 

For mOTe than three centuries, the 
musical world has been regaled with auto- 
matic organs, harpsichords, pianos, violins 
and carillons ; it has gaped at the speetaclo 
of Lilliputian musicians, singers, and full 
orchestras performing everything from 
anthems to operatic preludes. For visual 
emboLIishmoi.it, doll-lilie ballerinas and 
folk dancers in colorful native costumes 
executed splits and entrechats atop tiny 
harpsichords and on miniature stages, in 
time with the automatically produced 
Jinusic. 

Until tho 19th century, mechanical in- 
shauneiita oporated on the barrel-and-pin 
principle. One of the earliest and most 
celebrated of these devices was a mechani- 
cal virginal found in tho collection of 
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Henry VIII. If. was described by a con- 
temporary as "an instrument that goethe 
with a whole without playing uppon." The 
"whele," or barrel, was clockwork- driven 
nn& its projecting pins engaged levers that 
raised the jseks. While this gadget must 
bave elicited cries of amazement from the 
English court, half it century later, Hen- 
ry's daughter, Elizabeth, sent an extrnvn- 
gnntly complex automatic instrument to 
the Sultan of Turkey which put the me- 
chanical virginal to shame. Actually, the 
queen's gift was a combination of several 
instruments: a 16-foot-high organ (driven 
by a mechanism similar to that of the 
virginal, except for the addition of bel- 
lows), a carillon, "trumpeters," "singing 
byrils," and other miraculous features. 
Performances took place every six hour*. 
The program consisted of tho if oil owing: 

L A 16-bell carillon played a four-part 
melody. 

2. A pair of tiny men raised silver trum- 
pets to their lips and "sounded a tantnrra." 

3. The organ was heard in a five-part 
tune "played twy.se over." 

4. Blackbirds and thrushes shook their 
wings and sang. 

Singing birds figured in a later invention 
called the nerin>Me> a little high-pitched 
barrel organ designed to teach canaries to 
sing. Other versions of sftfliusttes included 
the mcrline- (for blackbirds) , and the tnr- 
Intaine (for curlews ?). Not for the birds 
was another barrel organ, the orime de 
barbaric, a street organ closely identified 
with London. According to ear-witness 
reports, it is still heard in the English 
capital from time to time. Equally durable 
as iift out-of-doors instrument was the 0)a- 
nibus, the invention of a Parisian serinettfc 
manufacturer. With this mechanism, a 
driver could sound eoachhorn tunes by 
means of a pedal-pushing device. In 
Switzerland, a descendant of the omnibus 
is still being visod by postmen. 

The Barrel Organ 

The barrel organ was alternately re- 
ferred to as a "musical clock"' or "flute 
clock." Handel, Haydn, Mozart, and Bee- 
thoven wrote pieces for this instrument, but- 
only Mo/.art's contributions transcended 
the toy-like nature of the medium. Curi- 
ously, he found it difficult to compose for 
the mechanism: "If it were for a Targe 
iu strum eat and the work would sound like 
an organ piece, then I might get some fun 
out of it. But, as it is, the works consist 
solely of little pipes, which sound too high- 
pitched and too childish for my taste." In 
view of this, how ean one account for the 
monumental Fantasia in F Minor (K. 608), 
oue of the great worka in the entire organ 
literature t 
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is Lkranian — or Caucasian, Armenian, Lith- 
uanian. Latvian, .ind I don't know faoAv- 
many other regionnlities. Most of them will 
be pleasurable to anybody who likes the type 
of folk music rlisherl oat so widely In those 
Eastern countries — popular lotnl tunes fixed 
«p with melodious orchestrations, symphonic 
but with accordions, zithers, local instru- 
ments, suns: by genial solo voices in the local 
language., or by enthusiastic choruses, older 
people and kids too. Fun, and hi-fi as well. 

This one is really quite pleasing, though 
I haven't the vaguest idea what they're 
laughing, or sighing, or singing about. Nice 
tune. 1 ;, inoeeuously musical arrangements, 
gorgeous singing voices, excellent choirs. If 
it weren't for the mass of other stuff on hand, 
I'd just as soon spend a couple of days in the 
Monitor eaialogue. 

Maybe you have time to. You'll be glad. 

Diesel and Steam Locomotives. Silent 
Movie Music. Calliope Music. Carousel 
Music. Chime Music. Authentic Coinola 
Sampler. (All Mcjor LP records) 

I hadn't heard from my old acquaintance 
Thomas J. Valentino — for a good dozen years, 
fie used to put out those ten-inch 7S-rpm 
Major Hound-effects records that were stock 
in trade in every ra<Uo station for years. (I 
once niado a zany radio program out of them 
in fjrte days before hi-fi.) 

Now lie's out to heat the competition in 
hi-fi (he named it. I won't) and these are 
his bids, each a single 12-inch hi-fi IjI 3 with 
a pretty cover. 

Nope. I haven't played >m all. How can I 
keep up with Ji.ach and Valentino? Hut I 
sampled here and there. The Chimes are 
technically tops, very sharp and clean, the 
single melody backgrounded with vibraharp. 
(Musically: ugh.) The Coinola is terrific — ■ 
best I've heard. The Movie Music is authentic 
as all get-out. The Calliope, alas, is an elec- 
tric one. What we want, obviously, is sieatn 
— and the sound "'that can be heard ten 
miles," recorded preferably outdoors, about 
half a mile down the line. This one is maybe 
ten inches away and very docile, as well as 
out of tune. (Thos. J. Valentino. ISO Went 
ifith St., A', y. C.) 

5. CLASSICS YOU MIGHT LIKE 
TO TRY 

(Xote : I have a very limited ear for repeti- 
tion of a given piece in numerous versions — 
good or bad. The third version of a Bee- 
thoven Symphony or "The Moldau" bejrins to 
pall on ine and the fourth is unbearable, re- 
gardless. So I put many of tile endless dupli- 
cations aside, hoping to get around to them 
impartially later on. Srill later, they are 
buried dozens deep In newer arrivals, and 
that is ihnt. 

You might want to try some of these — they 
look like good -to -excellent bets to me (but 
I gotta stop somewhere). Those with a star 



are particularly good bets, I'd expect. Make 
good Xmns presents. RT.C.l 

* Prokofiev: Classical Symphony. Wein- 
berger: Schwanda— Polka and Fugue. 
Bizet: Symphony in C. Phila. Orch., Or- 
mandy. Col. ML 5289. 

Moussorksky: Night on a Bald Mountain. 
Borodin: On the Steppes of Central Asia. 
Glinka: Kamarinskaya. Orch. Cone. La- 
moureux, Fournet, Dorian. Epic LC 3432. 

'Wine, Women and Song. Men's Choral 
Soc. of Vienna, Vienna Symphony, Elti, 
Strauss. Epic LC 3469. 

* Leonid Kogan— Tchaikowsky Violin 
Concerto, Vivaldi, Locatelli. Angel 
35444. Paganini Violin Conceilo. Angel 
35502. 

Schubert: Symphony #8 (Unfinished). 
Mendelssohn: Midsummer Night's Dream. 
Phila. Orch. Ormandy. Col. ML 52221. 

Schubert: Symphonies ir6, #8 (Unfin- 
ished). Concertgebouw. Van Beinum. 
Epic LC 3441. 

* Stravinsky: Petrouchka. Philharmonic, 
Kurtz. Angel 35552. 

* Berlioz: Symphonie Fantastique. Orch. 
Nat. Rodiodiffusion, Cluytens. Angel 
35448. 

Bartok: Concerto for Orchestra. Berlin 
Radio Orch., Fricsay, Decca DL 9951. 

" Bruckner: Symphonies #4, #7. 
Symph., Bavarian Radio, Berlin Philhar- 
monic, Jochum. Decca DXE 146 (3). 

* Bizet: Carmen, L'Arlesienne Suites 
Vienna Opera Orch., Rossi (demo. disc). 
Vanguard SRV 107. 

Merzhanov Plays Rachmaninoff Piano 
Concerto #3, Paganini, Liszt. Monitor 
MC 2012. 



Francescatti. (Sarasate, 
Chausson). Col. ML 5253. 



Saint-Saens, 



Francescatti 
5255. 



Plays Kreisler. Col. ML 



Jean Doyen— Chopin Waltzes. Epic LC 
3468. JE 



OUTPUT POWER 

(/ rom page 38) 



waves, superimposed upon each other 
is the square trove {Fig. 3). 

The square wave does not vary 
throughout the complete cycle as ex- 
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3. Shape and dimensions of a square 
wave. 



tensively as does the sine wave. During 
each half of the cycle, the square wave 
behaves as if if were d,c. Since the 
voltage, Rmaz, remains constant through 
ISO deg., the average voltage is ob- 
viously E max . Sinee the same voltage 
exists in the negative half of the cycle, 
the effective or rms voltage of a square 
wave through a complete cycle is E, MT . 

Measuring the square-wave power de- 
livered by an amplifier is analogous to 
that of the sine-wave example (Fig. 1). 
An audio- frequency square wave is fed 
into the input of the amplifier. The out- 
put is observed on an oseilloseope. The 
gain is turned up until the maximum 
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output is reached while the rectangular 
shape i.s retained. A peak-rending volt- 
meter is connected across the output 
load resistor. The power is calculated 
from 

P=K,„„J/Jl (6) 

where I: 
Most 

peak-to-peak rather than just one peak. 
In this ease, E f , f (pcak-to-peak volt- 
age) is 2R m , u ., or F>, m , T = then 
the power is shown 



' max is the peak voltage, 
meters are designed to indicate 



(¥)'(i) 



by the equation 



(7) 



Evaluation 

At present, practically every manu- 
facturer arrives at the peak power 
specification by multiplying: the average 
power by two. They assume that the 
amplifier can deliver the peak of the 
cycle throng] i out n complete cycle. This 
is actually a square-wave voltage peak. 
My measurements on various output 
transformers shows that this is not 
always true. 

Feeling a midbnnd square- wave sig- 
nal into an amplifier and measuring the 
peal: to peak output from the amplifier 
due to the square-wave input signal 
seems to he a more exact and significant 
measurement of maximum power out- 
put. 

The .square wave is the only type of 
waveshape in which the voltage never 
goes below its peak value, E mnj ., at any 
point in the cycle. There is a peak volt- 
age across the load throughout the com- 
plete cycle. Thus, when maximum or 
peak amplifier power output is speci- 
fied, the figures would refer to the 
maximum square-wave power an ampli- 
fier ean deliver. This is the actual peak- 
power capability uuder any conditions. 

Criticisms of this latter method do 
exist. While in the sine wave method, 
the actual percentage of distortion ean 
he measured on accurate instruments, 
the square wave form at the peak out- 
put can only be observed on a 'scope by 
eye. Although a valid criticism, this 
certainly, docs not, at the same time, 
justify the former method of doubling 
the sine-wave power output, 

A further criticism is that at low 
square-wave frequencies, there is too 
much tilt due to phase shift to measure 
the voltage accurately. If this argument 
were valid, average power should be 
rated at. the low frequency as well, where 
it usually takes a sharp drop. However, 
both average and peak powers are 
rated at their maximum uudistorted 
frequencies in the middle of the audio 
spectrum. 

Alternative Method of Specification 

One manufacturer, although con- 
tinuing to specify peak power output so 



as not to be outdone by the. large figures 
given by other manufacturers, showed 
me his new specification sheet, which 
he considers the most accurate method 
of slating amplifier performance. 

Resides the usual set, of selected speci- 
fications, he also had a graph of power 
output over the entire range from 20 
to 20,000 cps. He drew two graphs on 
one sheet. 

First he plotted the power output for 
constant voltage input throughout the 
complete audible range. He did this at 
the rated power output, 3 db below 
rated output, 6 db below rated output, 
and at the Va-watt output level. In this 
way, he showed the complete power 
and frequency response curves. 

In the second plot on the same graph 
paper, he showed the power output 
that can he obtained at six harmonic 
distortion levels between 0.1 per cent 
and 2 per cent. 

This set of curves, ivhen studied care- 
fully can reveal much more about an 
amplifiers power output than any 
meaningless astronomical figures can. 
These curves should become part of the 
standard specifications supplied by 
maun fact-lire rs. 

Aitkn-dix 

The II MS voltage of Eq. (o; m& the 
average power of S3q: (G) e;m be derived 
directly from the equation defining sine- 
wavc voltage, Eq. (£). 



E - fi ml ,.i cos $itft 



(5) 



The meaning of the constants have been 
stated in the text. 

Substituting this into Eq. 1, power at 
any specific instant of thru; during the 
cycle is 

P - E'J'R = E ,„„.,.-' (cos L'nft) ■/!! 

The expression (e.os2xfi) : can be ex- 
panded ttigoiiometrieally 1 as follows: 

(cos tigf ()>= % \ 1 A- COS 2 (i> jT /< ) ] 

and substituting this into the above equa- 
tion for power, results in 

This equation is a a expression of the 
power at. any specific instant of time 
during the complete cycle, The average 
power throughout the cycle, the actual 
measured value at the output of an ampli- 
fier, is derived by simply studying this last 
equation. Over a complete cycle, the term 
cos 4'itfi becomes zero due to zero-axis 
symmetry. The power equation preceding 
becomes 

_ >ihi.r~ I 1 \ _ / h ma j- 

@ \Ti) " \~^T) \J{ 

The quantity in the parenthesis, 
Euuur/\'~ is the rms value for voltage, 
as indicated in Eq. (.?). The average 
power is as shown in Eq. (-1). JE 
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signer'.* Handbook, Radio Corporation of 
America, 1952, p 278. 
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NEW LITERATURE 



• Rimgertoiie, Inc., 73 Winthrop St., 
Newark, N. J., will mail free a new S-i>ii.£e 
IXIUSl rated catalog and price sheet cover- 
ing' Ui6 firm's synch von oils auarter- inch 
innprtief k: recording 1 equipment. Included 
:ivc- information and piices on the unique 
linnfi-ei-Wme k '£5ync Kits/' which ©aaa be 
installed on practically any existing tape 
recorder, regardless of rnEtke, and which 
innUcS possible the recording o.t lip-sync 
sound for motion pictures with your pres- 
ent equipment. N-14 

4 H. Scott, Inc., Hi Powd^imUl Road, 
Alaynsrd* Maiss., Announces the release of a 
now SO-page high-ficlelity jrimtc and prod- 
uct catalog. Jn addition to illusi i;Uin£ mid 
describing' the Scott Jin« of hi^rh-fidcHfy 
components, ihla free publican E nit includes 
sections which explain both .stereophonic: 
and mnnophomc systems foi F sound rBpFO- 
(lnrt.jfm. It rflirnv.s n minify of jnMlnids- for 
hnildins' a home rmiste system. Your re- 
quest for a free copy should he sent to De- 
partment P, at the address sltown ;ibf»ve. 

N-15 

• Special Products Division, StvombeTg - - 
Carlson, 140ft N. Goodman St., Rochester 
o, N,Y., will mail free a colorful n<vw bi'x>- 
oli nre covering- its entire h-cW line of higl'i- 
ridolity coinpooeTits, Besides il lustra! ions 
t>t ibe products in actual -color, $ t\vo-\v.ige 
spread in The back of the booklet details 
(.■onrplete specifications of all. aiuplilier^ 
and speaker? in e^sy-to-rcad tabUlair form. 
This publication is as handsome in design 
ay it i.s HL-rvioeablc in use, and should he in 
the- hands of every potential buyer of 
hiirh-iidelitv components. Write for it. 

• Amplifier Corp, of America, Transformer 
Division, 3fJ& Broadway, New York 13, 
X.Y., has junt published a circular fully 
describing and illustrating a new line of 
mu-metiil shi elded, epuxy imp] - egnated, 
miniature transformers explicitly designed 
for transistor application. This literature 
cives in detail features oi thirteen basic 
types of input, driver, output, and intcr- 
sia^o trans formers which can he used in 
!'0 different impedance-nva telling circuits. 
The transformers' four frequency-response 
ouvve.s r-ATighiJ? from high fidelity to gen- 
eral purpose applications are fcaphically 
depicted and coded to simplify selection. 
A comidete listing of performance char- 
acteristics and direct factory prices are 
tabulated for easy rof Grence and oho ice. 
Copies are available without co.st upon 
written request. N-17 

• Commercial Engineering, RCA, 1-Iarri- 
koii, N..1., aTinouiice.s ih« availability of 
Application Note AN-lT-I entitled "Design- 
Maximum System for Rating IClectron 
Tubes." This publication reviews the sig- 
nificant differences between the three rat- 
ing systems currently in use by the elec- 
tron- lube industry — the Absolute-Maxi- 
mum, Design-Center, and Design-Maximum 
systems. Copy will be mailed upon written 
request. 

• Burgess Battery Company, Fi ceport, 111., 
has published as an aid to product design 
engineers what is said to be the most com- 
prehensive manual on the use and selec- 
tion of dry batteries ever prepared by the 
battery industry. The JOO-page compen- 
dium was created to provide industrial en- 
gineers and research specialists with an 
invaluable engineering reference guide. 
Batteries covered in the handbook range 
from 1.5 to 510 volts and weigh from 0.013 
to 1') lbs. To provide a scientific yardstick 
(or designers to estimate the life of br*t- 
t erics, Hurgess engineers have prepared f>3 
detailed graphs showing service life in 
hours at various initial current drains for 
both continuous discharge and for dis- 
charge of four hours per day at & 70-deg. F. 
controlled temperature. Engineers engaged 
In the design of battery-powered equip- 
ment may write to Dept. P to secure their 
i-opy of the battery engineering manual. 
Others may purchase the manual At a cost 
i..f $1.00. 
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TANNOY 



DUAL CONCENTRIC SPEAKERS 

EXCELLENT IN MONOPHONIC 
SUPERB IN STEREO 




BELVEDERE 




BELVEDERE 

SENIOR 



Advocating no», us in die iiust, that tlic enclosure is an integral part of 
flic speaker system, Tammy lias designed two new enclosures far use 
in stereo reprodatriiAn, Due to the inherent quality of the Dual Con- 
centric speakers to provide fundamental response at the low end of the 
spectrum, and an ingenious loading device in the enclosure design, it 
is now possible to preset]! a system of iniall physical dimensions and yet 
still maintain the extended frequency response of 30 to 20,000 cycles for 
which the Tannoy Dual Conccntrics arc famous. These systems provide 
Absolute minimum harmonic and inlcrmodulatioit distortion, excellent 
transients, and in addition, an integrated sound source so necessary fur 
ituod stereophonic reproduction. 



For the 12" Dual Concentric [or the \l" Direct Radiator) (here 
is the 'BELVEDERE'. Designed for vertical or horizontal posi- 
tioning, its external dimensions are 26" v 10" x VI". 

The BELVKDEKfi SENIOR." houses the l.V' Dual Coneenltric. 
It is a compact 31 '/■;" x 23Vi" X 16", a.tirl is Btf solid l'/z" con- 
struction. 

Both cabinets are acoustically curreclcd. and handsomely fin- 
ished in either walnut ur mahogany. 



Piim: 'BELVEDERE' with 12" Dual Concentric $195.00 

'BELVEDERE' with 12" Direct Radiator $137.00 

'BELVEDERE' cnly S 65.00 

'BELVEDERE SENIOR' with 15" Dual Concentric .. . $244.00 

'BELVEDERE SENIOR' only S 85.0fJ 

(sltjlitly lusher In Ihl Wreli 



WRITE FOR DETAILS 

TANNOY (CANADA) LTD., 

36 WELLINGTON ST. EAST, TORONTO, ONT. 
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TANNOY (AMERICA) LTD., 
BOX 177. EAST NORWICH, L. 



N. Y. 



RESERVE YOURS NOW!!! 

THE MARANTZ STEREO CONSOLE 

(available for early Dec. Delivery) 

from LEONARD RADIO inc. 

The model 7 Maranti Stereo Console is a high grade 
self flowered stereo preamp of exceptional versatil- 
ity which has been designed for a minimum of con- 
fusion in actual use. Unexcelled performance of both 
Stereo and monophonic programs. All tone and filter 
controls removed from circuit in flat position. Cor- 
rect equalisation automatically inserted by selector 
switch. Exceptionally high gain phono inputs negate 
1he use of cartridge transformers. Inputs: 9 on each 
channel. Outputs: one recording and 2 amplifier on 
EACH channel. Pfljca $225.00 

Cabinet $ 24.00 
MARANTI MODEL 5 POWER AMPLIFIER 

This addition to the Maranti group of high quality 
products fills a long felt need for a compact, 
medium-power basic amplifier of better quality than 
heretofore available. Based on the circuit of its 
40 watt "big brother", its 30 watt power require- 
ment results in a considerable reduction in cost evan 
though it fully retains the superior construction 
techniques for which Marantz is known. Accurately 
calibrated indicator with tests and adjustments for 
bias and A.C. balance adjustment. Telephone quality 
electrolytic, terminal board construction, transmitter 




type oil input condenser. 



RADIO, INC. 

Y*rk 7. N-Y. C&AmhH 7-01 1 5 



Price $147.00 
grill cover $ 7.50 

mail orders, 
25 % deposit . . ■ 
balance C.O.D. 
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Dynaco Output 



Tr ansformers 




Featuring para -coupled 
windings, a now design 
principle {patented) . 
These transformers use 
advanced pulse tech- 
niques to insure supe- 
rior square wave per- 
formance and urtdis- 
tortcd reproduction of 
" transients. Dynaco trans- 
formers handle full rated 
power over the entire audio spec- 
trum from 20 cps to 20 kc, without sharp 
rite in distortion at the ends of the band 
which characterizes most transformers. 
Conservatively rated and guaranteed to 
handle double nominal power from 30 cps 
to 15 kc without loss of performance 
capabilities. 

Specifications 
Response: Plus or rninus 1 <db 6 dps te> 60 
kc. Power Curve: Within 1 db 20 cps to 
20 kc. Square Wave Response; No ririe<ing 
or distortion from 20 cps to 20 kc, (Per- 
missible Feedback: 30 db. 

MODELS 

A-410 15 watts EL-&4, 6VS. 6*AG5 14,9$ 
30 watts 5681. EL-34, KT-66 13.93 
A-430 60 waits KT-SS, 29.95 
A-440 120 watts KT-fiS, 6550 39.95 
A-450 120 watts ?P par KT-88. EL*34 39.95 
(all with tapped primaries except A-440 which 
has tertiary for screen or cathode feedback) 

Additional data on Bt/iLaTcit and Dy- 
naco components available on request 
im-lvding circuit data for mod- 
ern lea tion of WiUianition-type 
amplifier* to 50 toatta of out- 
put find other applications of 
J) )/n nco t ra n slo i ">ne rs . 

DYNACO INC. 

617 N. 41 st, Phila. 4. Pa.. Dept. A 

Export Division: 23 Warren St., Not YflrV, N. 7. 
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the incomparable 




VU METER 



tape recorders 

Ferrograph Stereo equipment is do- 
signed to meet traditionally exacting high 
quality standards. 

Two superb models are available: 

The Ferrograph Stereo 88 is designed 
for both recording and playback of stereo 
tapes. Prof cssional quality twin-recording 
amplifiers and playback pre-amplifiers 
are inbuilt. Monaural recording/playback 
on both tracks is also possible. 

The Ferrograph Stereo 35 is designed for 
the playback of stereo tapes and also 
offers all the features monaurally of the 
popular Ferrograph.3A Series. While it is 
possible to employ auxiliary amplifiers, 
the Ferrograph "Stere-ad" unit offers the 
ultimate in matched amplifiers resulting 
in superb stereo reproduction. 

Conversion Id Is to permit stereo replay are 
now available in limited quantities to owners 
of non-stereo tope recorders. 

ERCOHA CORPORATION 

(Electronic Division) 
16 W. 46 Street, Dept. 6, New York 36, N. Y. 
In Canada: Astral Electric Co. Ltd. 
it, Daviorth Road. Toronto IS 
CIRCLE 72B 



osciliatos 



RECOSD 

MEAD vVvWv - 

DRIVER 



HH 

.0013 



RESONANT 
FKEQUINCY' 
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(from page 19) 

particularly transients, may be of su«li 
amplitude as to damage the meter, espe- 
cially if record level were accidentally 
sot too high. (3) If the meter Je used 
to compare playback level with the in- 
coming signal, proper comparison would 
not be obtained if the incoming signal 
were metered after treble emphasis. 

Record Level Calibration 

As shown in Figs. 1, 2, and 6, a varia- 
ble calibrating resistor enables the VU 
meter to read 0 VU at a recording level 
which product's maximum permissible 
distortion on the tape. Miscalibration 
defeats the basic purpose of. the indi- 
cator. 

Calibration is usually based on a rec- 
ord signal producing 2 or 3 per cc&t 
harmonic distortion, although 1 per cent 
is also used. While these amounts of 
harmonic distortion seem relatively in- 
nocuous for peak signals, it should be 
home in mind that the corresponding 
TM distortion may be much greater. 
Thus 1 per cent harmonic Miay corre- 
spond to about 5 to 10 per cent IM, 
while 3 per cent harmonic may entail 
20 to 30 per cent IM. 

The principal disadvantage of the 
VU meter compared with electronic 
indicators is that it reads average rather 
than peak levels. Due to mechanical 
inertia, it cannot follow sharp transients, 
which may exceed the average level by 
10 to 20 db. Such transients can cause 
very severe, though brief, distortion. 

Therefore in calibrating a VU meter 
it is desirable to allow for the difference 
between the indication of average level 
and the actual peak level. Many, though 
not. all, professional machines provide 
a, margin of 6 to 10 db by causing the 
VU meter to read 0 VU for a sine wave 
signal (usually 400 cps) which is 6 to 
10 db iess than that which produces 
maximum permissible distortion (1, 2, 
or 3 per cent, depending upon the man- 
ufacturer's sights). 

It is not strictly necessary to set the 



Fig. 8. Use of a resonant trop to pre- 
vent bias current from reaching the 
record head driver ond earlier stages. 
(Presto SR-27.) 





firing f/CfiiiC™ Wvrwmarwi-Hp 
Gu0far\rt!ci fmcM H, f, *epr©du(rVon 

(J) PARTRIDGE 
TRANS FORM IRS 



For the serious dotftopTilta, 
Quality of design, manufac- 
ture- and performance rnaki 
PARTRIDGE the International 
.standard In fine audio transformer*. 

Specifications for 20 WATT MODELS 

P5000 Series Transformers 
Platc-to-Plate Load. Four morJe^ araltahly. each liflJf 
primary is hrcnjeM nut to terminals u separate wlnd- 
inp :nid tapped full laws: 



Plate-to- Plate Load 

0 — 12K dims 

7 — fl'K oil ins 

5 — 7K Glim* 

■A— r*K dims 
Tlic SMVYKdary is l»rnit«hl oM four 
ulilcLi niny be iwtit*i-tf<) in awlfx or 
s(*L j -ike"r i-M]ir<I.viir*' <tf 0. 9f>, £.5 



Tapped at 

■13% 



Typt 

Him 

Secondary Load. 

sejKiiiLtf sections 
Siarnl'd Ki 111.1(4: 1; 
Jiurf 15 oti'fTis. 
Power Ratingi (5-7K dim model). 

•20 wit^s itt 'Mi fpi far less ttinn \% ill si onion. 

33 ivim.i ai .)U eps for (ess than \ r / c dlsturtlon. 
Frequency ftesjionse (5-7K dim model). Transformer 
working In a resistive circuit of 3.oK ohms source, and 
■6. OK ohms referml load: tlrii uithiii [>l»s or mttiiis \!% 
db from 20 cps lo 30Kr^. 

Transformtr Characteristic^. Tiic (Inures xi\ei) lirluw 
;ipj>3>" lo mc r>-7K oli m miulcl. Iiulricfain'e and leak- 
'A£v indHt'rjLJice fi««Tea for tvlticr modols nri? ti-omlniilly 
jiPfnvnfFjniial lu \hc values pwn: 

D- C, resist .m en uf cicli half prlnutrj- — liiO uluns. 

Current Nitim: of primary vijultnc — SOrs-A. 

Sfe^lil riidiiLtRriLi- u\ *W — l^^H. 

SbUDi JiirJlK'lJfUfe at 2O0v. 50 e\i9— lSDfl. 

l.t-aikiitie iiitluctoiire I'rimnry tu fJucDiKlari 1 — SfoH. 

LciiFiHiiL' .hidiicfrtrit-e Vi TririMry to \'t Primary' — 5mU, 

■Se3f fiijMK-itjf referred (« *M\ Primary u-ltli jirlnijiry 
etfitcr t:ip niwl net'On darks tvnywttrrf lo ctiro — 

Net: $25.00 
Write for specification! on 35 watt models, new Inter- 
chanytsbllEty chart and name of nearest rjealsr. 



PARTRIDGE TRANSFORMERS, LTD. 

s*. u '. ».» M. SWEDGAL >» um. h.- w '. " t. 
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NEW! HARBECK 
electrostatic 




PUSH-PULL! 

exclusive 'FULL CYCLE 
-FULL CIRCLE" sound! 

No mid-range speaker needed! 

Full Cycle: 375 cps to beyond audi- 
bility /practically immeasurable dis- 
tortion/ shimmering 1 transparency / 
silky smoothness. 

Full Circle: Exclusive 360° disper- 
sion adds new depth/new separation 
of instruments/eliminates "small" 
point-source effect. 
Superior transients. Low-level real- 
ism • No ring-ing or break-up ■ 4-8-16 
ohm taps ■ Radiators f/uaranteed one 
year ■ Walnut finish • Price SI 25.00 
(Slightly higher in West) 

HARBECK 



A"aoiitui" hivettttiicnl in IwUminij 
en joy»ie>ii ... of dealers i-wrywhcrc ! 

WHtfc for mote info: 1790 First Avenue, 

Electrocoustk Corporation. N. Y. 28. H, Y. 
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Fig. 9. A VTVM-type meter used in a 
tape recorder. (American Electronics.) 

meter ahead in this manner, for the 
recordist could instead adjust record 
ievel so that the meter pointer always 
stays about 6 to 10 db below 0 VU. 
However, this crowds the working range 
of the meter into a relatively small part 
of the scale. 

Interpreting the Meter Indication 

Even though the VU meter allows 
for the difference between indicated 
and actual level, the recordist must still 
exercise judgment and bring' experience 
to bear. Various types of sound have 
varying relationship between peak and 
average level, so that allowing the 
pointer to hit 0 VU may result in over- 
recording in one case and under-record- 
ing in another. Moreover, distortion is 
less objectionable in some circumstances 
than in others, and this too should be 
taken into consideration in setting rec- 
ord level on the basis of what the VU 
meter shows. 

Eliminating Bias Pickup 

Tape recorders must take precautions 
to prevent bias current from inad- 
vertently reaching the VU meter and 



thereby causing it to indicate higher 
than it should. One measure has al- 
ready been discussed, namely soparating 
the meter circuit from the record head 
by connecting this circuit prior to the 
equalization stages. 

Other precautionary devices consist 
of filters or traps. Figure 7 shows a two- 
stage low-pass filter, which permits the 
audio frequencies to reach the VU 
meter, but rapidly attenuates the bias 
current, which is much higher in fre- 
quency, GO to 100 KC being typieal in 
high-quality recorders. 

Figure 8 shows a resonant trap having 
a very high impedance at the bias fre- 
quency and a relatively low impedance 
at audio frequencies. Audio current can 
flow from the record amplifier through 
the trap to the record head, but bias cur- 
rent cannot flow to a significant extent 
in the reverse direction. 

A breakdown in circuits such as the 
above can impair the validity of the [ 
meter indication and thus affect the 
quality of the tape recording. 

The VTVM Indicator 

In closing it is appropriate to men- 
tion that not every meter with a VU 
scale is a standard VU meter. There are 
also some non-standard ones, which may 
or may not be equally satisfactory. 

Since the standard VU meter is very 
sensitive and therefore costly, manufac- 
turers of tape recorders sometimes cm- 
ploy a less sensitive movement, typically 
1 ma, and drive it by means of a voltage 
amplifier. This is in effect a VTVM. An 
example of one appears in Fig. 9. Al- 
though 1-nia movements with the same 
characteristics as a VU meter are not 
available as a stock item, they can be 
obtained by a manufacturer on special 
order. In such a case there would be no 
disadvantage to the user. 



From now until Jan. 15, 
audiotape offers a 



AUDIO ETC. 

(from page 12) 



channel. 

This, I say, is the only way ! On any FM 
radio the Crosby-type main channel brings 
not merely one side of the stereo sound but 
a complete monophonie transmission — for 
that is what a sum signal is. The multiplex 
adapter, bringing in the second channel, 
adds the stereo difference signal; re-matrix- 
ing sorta them out again into right and left 
stereo channels, for full stereo. 

Now this use of sum-and-diff erenee is, 
you'll sec. strikingly related to many other 
aspects of present stereo. The stereo disc, 
with its single groove, contains the sum 
.signal in its lateral modulation, the dif- 
ference signal in the vertical. Via the same 
sunl-and-differcnce matrixing you can cut 
a 45/45 disc with a lateral-vertical cutting 
head, or v'ice versa. The M-S stereo micro- 
phone system produces sum and difference 
signals, too, which are matrixed similarly 
into right and left channels. 

But there's a big practical complication. 
Sum-and-diffcrenee as applied to mul- 
tiplex stereo is covered, if I am right, by A 



Crosby patent or patents. It cannot be used 
indiscriminately, just because you think 
it's a good idea. Gotta have a license. The 
principle itself is tied up with the very 
practical arrangements that must be made 
with the Crosby interests, so to speak, oi> 
the hoof. 

Surely this accounts in part for the tt*\ 
that the other major stereo multiplex eon- 
tender, the Halstead system, docs not em- 
ploy sam-and-difference. Maybe the Hal- 
stead people really feel that it isn't re- 
quired. Perhaps they are enthusiastic about 
their argument that a straight right-track, 
left-track broadcast, one track on the main 
channel, one via multiplexing, is best be- 
cause then you can substitute an AM sta- 
tion for the multiplex channel if you want. 
(I.e., one track via FM, the other via either 
WM multiplex or AM). I am not impressed 
with this argument at all, nor do I think 
it proposes any but a highly temporary 
''compatibility." 

Any way you look at it, a Stereo system 
that broadcasts without Hinn-and-differeuce 




FOR ALL TAPE RECORDISTS 




A 1200-foot reel of Audiotape on 
super-strong 1 '/j-mil Mylar* is your 
free bonus with every purchase of four 
7" reels of any type of Audiotape 

That's right! Audio Devices is offering 
a Christinas bonus to all tape fans. To 
get you acquainted with strong, dura- 
ble Audiotape on lV 2 -mil "Mylar," we 
are offering a 1200-foot reel (list price: 
$6.65) with every purchase of four 7" 
reels of any of the eight types of Au- 
diotape. OR you get a free 600-foot reel 
with every two 7" reels you buy. OR a 
free 600-foot reel with every four 5"' 
reels you buy. 

This is your opportunity to give your- 
self an unexpected Christmas present 
— a free reel of the toughest, longest 
lasting Audiotape ever made, perfect 
for those precious, holiday recordings. 
Better buy now— this Christmas Bonus 
Offer lasts only until Jan. 15, 

AN IDEAL CHRISTMAS GIFT. 
Audiotape is one of the most thought- 
ful, unique and enduring Christmas 
gifts possible. And now you can give 
five reels at the cost of just four. Re- 
member, when you give Audiotape, 
you're giving the truly professional 
quality recording tape. 

See your Audiotape dealer right 
away. 




AUDIO DEVICES, INC., 
444 Madison Ave.. N. Y. 22, N. Y. 

"OuPonl Trade Mark 
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Enter The New and Exciting . . . 

"AUDIO MAN" Contest ! 

You can win a LIFE SUBSCRIPTION to AUDIO and enjoy 
the original magazine about high fidelity... for the rest your life! 




AUDIO MAW Covteet Judges: 

C. 6. tttltft'is. PjbJ.sO't m Avsm 
y».ird Tjputt Canbi, «» c«d Critic. Ltctutei and fcrttisr 
.'siti* Siomnelf . Aultiot and Audio ConsuttMt 
Wetter 0. Stantaa. Past President of tTis Aprils ftigiflgering Society 
irtiitj Greene. Ltctwu, Author uii Audit CtsnkMt 



No Puzzles To Solve. . . No Letters To Write. . . Just Fill In Entry Blank 



Anyone who is regular subscriber to 
AUDIO may enter this contest. To partici* 
pate, simply fill in entry blank, answering 
all questions... there is no essay to write 
...all you need is a sincere interest in high 
fidelity. 

Can you qualify as the AUDIO MAN of the 
month? Will you be one of the twelve 



people selected by a panel of judges com- 
prised of some of the leading authorities 
and pioneers in high fidelity? Enter now... 
fill in the simple entry blank. Each person 
selected will be presented with a distinctive 
certificate and a gold lifetime subscriber 
card which entitles him to receive AUDIO 
for the rest of his life. 



Don't delay— SEND FOR FREE ENTRY BLANK NOW 

Simply mail postcard with Name and Address to Dept. AM % AUDIO, P.O. Box 629, Mineola, N.Y. 
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PROFESSIONAL 
DIRECTORY 



TRANSISTOR 

TRANSFORMERETTES 



MU-METAL SHIELDED 
Miniature Transformers 



% ACTUAL SIZE 



thirteen (yp«laf input, inPeflfoge, til \*£t. 
and eu'pu' lF«n|(orfri<:ri lor u«<» In 90 
JlfftfCnl impfrtfante matthinp ar<«EK. 
Available ft* #eOongul«". lind pi< « I , a<- 
lal omJ novo! plug-in IDlel, EpQccy in- 
P'P0AG F»d iftr moiilvre ppgi^cl iaa Her- 
metically scaled un\U mtel M1I-T-J7A. 

MenufottuFr>d with mail modern «c«? moPtf iwli in ottaidanctt willi 
nrweil engineering lccVimquiri. H:^lannglar %\iv\ 13/16" l©ug, 17. '32" 
wldn, If J Hi" high. Weighs I en lb an 1 1 otmte. Ui.cn In all mlniolurisccj, 
IraAfiflOrilecf equipment fo* induslrial, (Omfflc- <{ ial. And iMperimdnrol 
epplitetlom. 

W'-'e I© Depf. 4 lo' («/nprc*o Jj"(F anrf dust! iatlQiy p/ic-pi. 



AMPLIFIER COR P. of AMERICA 39S Broadway, New Yoik 13. N. Y. 
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HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
components in the West 
Phone: fiYan J-8171 

536 S. Fair Oaks, Pasadena 1, Cjlit 
CIRCLE 77C 

ANTENNAE 

(Set more FM stations with the world's most 
powerful FM Yagi Antenna systems. 

SenrJ 25* fo/ booklet "Theme And Vif-ia- 
lions" conlsinmg FM Stslro.i Dlficiory. 

APPARATUS DEVELOPMENT DO. 

Wethersfield 9, Connecticut 
CIRCLE lib 





LOOK 

no further ... If you're 
searching for hi-fi savfngi. 
Write us your require- 
ments now. . . 
Key Electronics Company 
120-K LlbertySt..N.Y. G, M.Y. 
HV 4-6071 



CIRCLE 77E 



CANADA 
High fidelity Equipment 

Complete Lin ^s • Com plete Service 
Hi-Fi Records — Component* 
and Accessories 

flLECTRO-PoiCE 

^ SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO, CANADA 
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the finest m Hi-Fi 
featitrhu; Gfecftc^TCCt 

HIGH FIDELITY COMPONENTS 




SOUND 

COR F" O R AXIOM 



120 W Olympic Slvd. - LA. 15. Olil. ■ Rl 7 02 J1 
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Ondurftof ftoiu . . . 

ARMOUR INTRODUCES COMPATIBLE 
TAPE OARTRrDGE. Compatibility with 
both standard tape recorders ami tapes is 
inherent in a self-threading tape cartridge 
shown to industry officials by Armour Re,- | 
search Foundation of Illinois at a meeting" 
la Cbicafro on November 12. Consisting" of 
a. flanpred spool and a graded leader with a 
catch, the cartridge Is so designed that 
the catch engages with a pre-threaded 
leader in the mechanism. When recording- 
is completed an end leader reverses the 
drive for rewind. According to John P a 
Skinner, manager of magnetic recording at 
Armour, the new device will not make ob- 
solete recorders already on the market. 
Marvin Camras, senior physicist at the 
Foundation, designed the self-threading 
cartridge. 

AUDIO DEVICES ADDS PLANT 
SPACE. Magnetic tape production facili- 
ties will be expanded by 20,000 square 
feet in the Stamford, Conn., plant of Audio 
Devices, Inc., within the near future. The 
addition, the second within a year, will 
raise the company's production to 100.000 
■square feet. William C. Speed, Audio De- 
vices .president, stated that greatly in- 
creased activity in instrumentation tape 
sales was responsible for the expansion. 

REK-O-XUT CONTEST WINNERS, 

Termed a glowing success by company offi- 
cials, the recent window-display contest 
conducted by Rek-O-Xut Company to stim- 
ulate denier interest in component mer- 
chandising was won by M. A. Cribble of 
the Sixth Avenue Ylecord Shop, Portland, 
Ore.j who was awarded a trip to Pa ris and 
the Brussels Worlds Pair. Second and third 
prizes of trips to Bermuda were won by 
Jim Conoseenti of the Concerto Room, Inc., 
Pittsburgh, Pa,, and Dennis E. Wonn of 
noyde-Wom, Hi-Fi Shop, Vallejjo, Calif. 

AUDIO F ID Eli IT Y ANNOUNCES CLAS- 
SICS' Primarily a popular record firm un- 
til lt<?w» Audio Eidelity Records will enter 
the" classical field with a group of releases 
scheduled for February, Emphasizing- its 
growth in the record industry, Audio Fi- 
delity van a six-page gate-fold advertise- 
ment, in the November issue of "True" mag- 
azine to launch a $100,000 promotion built 
around a nationwide window display con- 
test for record retailers. Present plans 
call for the new A-F classics to sell for 
the snme price as regular popular releases. 

PEOPLE AND THINGS. Joseph N, Ben- 
jamin, formerly executive vice-president of 
Pilot Radio Corporation, and currently 
president of the Institute of High Fidelity 
Manufacturers, has been named president 
of the Bogen-Presto Division of Si.egier 
Corporation. He succeeds Lester Bog'en 
who resigned several weeks ago. For the 
time being Mr. Benjamin's responsibilities 
at Pilot will spread among other company 
executives . . . Avery Fisher, a director of 
the Institute of High Fidelity Manufac- 
turers and president of Fisher Radio Cor- 
poration, has been named chairman of the 
institute's nominating committee to select 
candidates for the posts of officers and 
directors. Elections will be held by the 
general membership in January . . , Ed- 
ward Claffey has been appointed divisional 
sales manager for Reeves Soundcraft Oor= 
poratKin. 

ADDITIONAL CLASSIFIED 

MAGNKCORDftR PT-6 recorder amplifier, 
$37f> ; Presto df.se CM turntable, ID cutter, 
112, 136, 1SS. 221 Ipi, 3-spootl, £'(i>0; 75A (Model 
V) turntable. 1C rijtler, 112, 224 Ipi, 3-speed, 
$00; Presto rape RC-10/K recorder and A020 
record 'playback amplifier, $&5& All first eliiSif: 
Ace Sound Service, lf>2C Federal St., Phi in. 

Brook 7B preiimpliJler wanted, M, Seldnian, 
Room 191 C, 205 10, 42nd St., New Y*>rk 17, N. Y. 

CROSSOVER S'KTWORK KITS. Write 
Watson Industries, 110 Mildred Aveuue, Ven- 
ice, Cab 




inLroducing the incomparable 



SHURE 



fROFESSIQNAL 



PHONO 



^7 ■ 

R T R ] D SI 



The Shvnc Sicvco Dynclic C:n lridgc is de- 
signed nncl made specifically for Ihe listener 
who appreciates accuracy and honesty of 
sound. Il separates disc stereo sound chan- 
nels Willi incisive clarity. It is singularly 
smooth throughout the normally audible 
spectrum . . . and is without equal in the re- 
creation of clean lows, brilliant highs, and 
tiue-to-pciTormance mid-iange. Complclcly 
compalihle . . . plays monaural or stereo rec- 
ords. It is manufactured in limited quantities 
for the music lover— is available through re- 
sponsible high fidelity consultants and deal- 
ers at JvB.OO, audiophilc net. complete with 
0.7 mil diamond slcreo stylus. 



A NOTE TO THE 
TECHNICALLY INCLINED 

Individually tested . . . Frequency re- 
sponse: 20 10 15. 000. <:ps„ . . . Output 
level; j mv per channel I0G0 r.ps. . . . 
<!'oi»)>hAnVe: 4.0 x K)-" cefiiJiivc-tets j>cr 
dyne . . . Chnnm l scprM;ui«iK More thnn 
20 iih tht'tiushotii ihe critir.i] sicwo fre* 
cjuoncy rang*- - . . . Rccom mended Track - 
inff Forre: 3 lo f> s:r:iins . . . Fits :ill 1- 
\c:\d :nul 3-lend stereo record clinn[?rrs 
arid iranscription-Lvpt: ^ijn$ ... 10 StC' 
ond stylus vepbecmcnt. 

Utcrotvre available: Deportment 1 0-L 
SHURE BROTHERS, INC. 

222 Hartrey Avenue, Evanston, linnois 
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SUBJECT INDEX 

1958 



AMPLIFIERS 

Amplifier performance : specifications: and 
evaluai inn ; Herman Rurstein. Vhb. 24. 

Amplifier lining the now OCZG's ; Nathan 
Grossman. July 23. 

Auto audio svstem ; William B. £*raser. 
Mtir. 10. 

Compact two-channel ainplifler for stereo 

systems; C. 0. Mct'roud. Aug. 54. 
Dumping factor chart; Phi) Phillips. Nov. 

24. 

For stereo— the bl-oi'tho output circuit. ; C. 
Xicliohi.-j I'ryor. Nov. 22. 

Uigh-powor audio amplifiers; Mannio Horo- 
witz. Mar. 34. 

Hybrid feedbacks for power amplifiers; 
Herbert I. Kernes. Sep. 80. 

Improving (he t:tlic amplifier; Herman Bur- 
stein iniii Henry C. Pollak. Julj- IX 

Integrated audio monitor for home and 
studio ttSS:; Ronald L. Ives. Apr, 24, 

"Isodyno" phase splitter; E. If. Worlhen. 
Ang. IS. 

Low-distortion fiO-watt amplifier; W, I. 
I-Ieath and G. R. Woodville. Jan. 11). 

Measurement of amplifier iuternnl impe- 
dance; \V. IT. Anderson. Sep. 22. 

Simplified audio amplifier; It. G. Chnplick. 
Oct. 24. 

Stereo compatibility translator: Herbert it. 

Htmig. Aug. 24. 
Stereophonic recording and pliiy.li.ielt ampli- 
fier; Wayne B. Denny. Sep. 24, 
Three-channel remote amplifier; Albert 

Stratmoen. June. 24. 
Transients in feedback amplifiers; George 

Fletcher Cooper. iMjir. 31. 
Two-way stereophonic amplifier; It. B, 

Rimer. ,T. St Hollywood, and G. F. Mner- 

kle. Oct. IS. 
Variable stereo suppresion control ; John 

K. IVErrieo. Aug. 28. 

BEIJL 'f K IjK P If O NE SYSTEM REFKINTS 

Hearing, the determining factor fur high- 
fidelity transmission ; Uarvev Fletcher. 
July 34, Ant;. 4!>, Sep. S4. 

Loudness— its definition, measurement, and 
enloula.tion ; Harvey Fletcher and \V. A. 
Jfunson. Jan. SS, Fob. 34. 

New system of sound recording; It. C. Har- 
rison. Mny 34. 

Universal phonograph reproducer; H. A. 
Helming. Mux. 40. 

IMftK 1I1!\ : IEWS 

Music and the western man ; ed. by Peter 

Gnrvie. Oct. 12. 
Tape Recorder Circuits; Herman Bursteln 

and Henry C. Pollak. Feb. 55. 

CABINET 

Design of a high-quality stereo console; It. 
A. Joss. Nov. 88. 

COM1M1LS 

Complete tone compensator; Robert M. Voss. 

Jlliic 18. 

Improved loudness control; J. P. Went- 
worth. ijnri. 80. 

DAMPING FACTOR 

Damping factor chart ; Phil Phillips. Nov. 
24. 

DISTORTION 

Feedback and distortion ; George Fletcher 
Cooper. Fob. 30. 

ELECTRONIC SWITCH 

simple electronic switch; P. Crcinnsehi. 
rol». ML. 

ENCLOSURES 

Compact ultra-linear speakers for stereo: 
Victor Brociner. Ang. 38. 

Compass-1 — a new loudspeaker design ; Mil- 
ton TV Thai berg. Apr. 34. 

Custom-built comer horn enclosures; 
I.nurent Gagnon, Feb. 20. 

Improvement ii\ "air suspension" speaker 
enclosures with tube venting; Philip B. 
Williams and James F. Novate. Nov. 19. 

EQUALIZATION 

Equalization in tape recorders; Herman 
Bnrstcin. Mar. 28. 
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E O L' I P M EN T li E V I K W S 

Aero Ultra-Linear II Amplifier. Dec. 42. 
Ampcx stereo system. Mar. 18. 
Audio Tech speaker. Oct, 52. 
Baker 12" loudspeaker. June 34. 
Connoisseur pickup and phono arm. Fob. 30. 
Conrae Fleetwood TV. Mnr. 52. 
EICO HFT-00 PM tuner kit. June flfi. 
ffiSL Series tiO pickup. Apr. 4.2. 
Fairehild 'US stereo amplifier. Dec. 4fi. 
General Electric stereo cartridges. Doc, 43. 
Glnser-Steere GS-77 chancer. Apr. so. 
Harman Kardou A-221 slereo amplifier/pre- 
amplifier. Nov. 46, 

P-IO FM tuner. Sep, 44, Oct, 56. 
Heathkit EA-2 amplilier. July Ml. 

W-flM amplifier. Jan. 42. 
ISI A-10 speakers. Fob. 3«. 
IvLl-I speaker line. Mny 3A. 
Karg "Timenuuic" FM tuner and multiplex/ 

stereo Units. Oct. St, 
Lektrostat record cleaner. July ,10. 
Madison Fielding 320 stereo amplifier and 

330 stereo tuner. Sep. 42. 
Mirficord XS-200 changer. June S4. 
Neshnminy Z-200 speaker system. Mar. o2. 
l'eutron tape -recording equipment. Juno 36. 
Pickering "leopiiase" loudspeaker. Jnn, 42. 
Pilot SP-125 stereo preamplifier and SM-244 

stereo amplifier. Juno Sfl. 
Sargent- Rayment 300-M70 FM tuner and 70- 

watt amplifier comliiiifttlOrt. Fob. 38. 
Kcott 1.35 Stereo-daptor. 3Iey SO. 
Shure 330 mid 4S0 microphones. Jnn. 46, 
Tannoy "Helvedere" speaker. Oct. 56, 
Tn ml berg Model 3 -Stereo tape recorder. Julv 

2«. 

Telenuitic speaker. Oct. , r ,2. 
United Speaker Systems' X- 100 speaker. Nov. 
40. 

Viking So tape deck and ItP-Gl amplifier. 
I>ec. 13. 



FANTASY 

Nesv steampax recorder ; I,lessur Mahknit. 
Oct. 28. 



l'EKDUACK 

Feedback and distortion; George 1'lctcher 

Cooper. Feb. 80. 
Hybrid feedbacks for power amplifiers; 

Herbert I. Iveroes. Sep. JtO. 
Transients in feedback amplifiers; George 

Fletcher Cooper. Mi»r. 81. 

FILTEHS 

Comb filters, anyone? Norman If. Crow- 
hurst. June 17. 



m P E I> A NCE M A T ( ; M 1 N G 

\\ r hy match imixidanees? Paul Penl^eld, Ji'. 
Apr, 33. 



LAW 

Employer rights hi employee inventions. 
Albert VV. Gray. Oct. 50, 

Price discrimimit.ion in wholesale and retail 
sales. Albert W. Gray. Fob. 00. 

Trinitr of the pafenl law — invention, nov- 
elty, and utility; Albert W. Gray. Mar. 44. 

1.0 t;l) SPEAK Kits 
Compact Ultra-Linear speakers for stereo; 

Victor Brociner. Aug. XH. 
Compass- 1 —a new loudspeaker design ; Mil- 
ton D. Tb.nlberc. Apr. 34. 
High- fidelity bass cone loudspeakers; A. B. 

Sarkar. Dec. 28. 
Improvement in "air suspension" speaker 

enclosures with tube venting; Philip 13. 

"Williams and Ja.mes F. Novak. Nov. IA. 
New high- frequency speaker; Edgar Vill- 

chnr. Oct. SB. 
Two custom-built corner horn enclosures; 

Laurent Gagnon. Feb, 20. 

MKASUR til Il'.NT S 

Measurement of amplilier internal impe- 
dance: W. Hi Anderson. Soil. 22. 

Output power measurements ; Mannle Horo- 
witt. I>c«. 88. 

Simple transistor tester; Richard Bursven. 
Stay 80. 

Stabilized variable-sensitivity tuning meter; 
Ronald I.. Ives. Juno 20. 



Traiisi si or beta tester with linear scale; 
Sergio Bernsteiu. July 2L 

Understanding the db, dbm, and the VV; 
Julian L. Bernstein. Nov. 30. 

VU tneter in tape recording; Herman Bur- 
stein. Dec. 11. 

MICKOPHONES 

M-S stereophony and compatibility : Gerhart 
Bore and Stephen F. Tern mar. Apr. 19. 

MIXER 

Ten -channel audio mixer-preamplifier ; Har- 
old Reed. Jan. 11. 

ML'ETIP1,EX 

Compatible stereo multiplex: adapter: Leon- 
ard Fold man. Oct. 30. Nov. 42. 

FM/Mult iplex converter : Harold R. Bay. 
Auk, 10. 

Questions and answers on stereo and m/x; 
I,onls J. Kleinklaus. Aug. 20. 

NET WORKS 

RC filter desigu for high impedance, cross- 
over networks ; Charles W, Harrison, Jr. 
Nov, 84. 

Use of twin-t type, networks; Norman H. 
Crowhurst. Jvtay 10. 

PAIENTS 

Trinity of the patent Law — invention, nov- 
elty, and utility; Albert W. Gray. Mar. 44. 

PHONOGRAPH EQUIPMENT 

Adapting a Garrard changer to stereo pick- 
ups : May 32, 

Convert vour Collaro io stereo: Staulev G. 
Neufcld. Aue. aft. 

PHONOGRAPH PICKUPS 

How to make a stereo pickup: C. G. Mc- 

Prond. Feb. 17. 
Manufacture of a high -quality cartridge: 

Ruben 8. Carlson. Auk. 30. ■ 
Toward an optimum stereo cartridge; I-ler- 

berh H. Horowitz. Oct. 44. 
Universal phonograph reproducer: It. A. 

Helming. Mar, 4*. 

PRE AIM PI,I F1KRS 

Comiilete tone coiniicnsator ; Roberl M. Voss. 
June 18. 

Pairing preamplifier: Mnnnic Ho^o^\'itz. A,nr. 
22. 

Simplified control -unit; R. G. Chaplick. 
Sep. 11. 

Ten-channel audio mixer- preamplifier ; Har- 
old Reed. Jan. 27. 

psvcrroAcousTics 

'Hearing, the determining factor for high- 
fidelitv transmission; Harvey Fletcher. 
July 24. Aug. 45. Sep. 84. 

Loudness — its definition, measurement and 
calculation; Harvey Fletcher and W. A. 
Munson. Jan. 82, Feb. 34. 

Standing waves — an audio honbv trap; Wil- 
liam D Bell Oct. 23. 

RI5CORIVINO, DISC 

Compatible stereophonic record; H.B.Bhuit. 

Peter C. Goldmark, and William S. Bach- 

inan. ^In.v 2fl. 
Improving the performance of stereophonic 

disc playback systems; B. R. Bauer. Aug. 

84. 

New approach to stereo dises : Maximilian 
Weil. Juno 28. 

New electromechanical method of matrixing 
the two components in stereophonic disc 
recording: Hans-.Toachiro Klemp. Horst 
Red licit, and Stephen F. Temmer. Nov. 2fl. 

New sy terns of sound recording; IT. C. Har- 
rison. May -34. 

Phnsiue in stereophonic recording; William 
S. Baclnnan, Nov. 17. 

RECORDING. TAPE 

EqunllMtion in tape recorders; Herman 
Burstein. Mnr. 28. 

Improving the tape amplifier; Herman Bur- 
stein and Henry C. Pollak. July 17. 

Stereophonic recording and playback ampli- 
fier : Wayne B. Denny. Sep. 24. 

Tape tension — the neglected dimension ; Er- 
win J. Snxl. Dec. 34. 
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VI" meter in tape I'lmnliiiK ; Herman J-ur- 
sfoin and Henry C. Polbik. Dec. 17. 



SHTKLlUN't; 

Spiral st«'l shielding far audio circuits; 

Roan Id u Ives, i>*H-."-io, 



80Wi> MOTION PICTUK15S 

Amateur sound film equipment; H. Thiele. 
Jan. 24, 



STUKKOI'JIONIC 

Adapting ;t Garrard [hanger to stereo 
pickups. May 32. 

Compact t wo-rhnnnel amplifier for stereo 
systems; (J. G. McProud. Aug. 54, 

Compatible stereo multiplex adapter; Leon- 
ard Foldman. Oct. 30, Nov, 42. 

Compatible stereophonic record : B. B, Hnuor, 
William ISachmnn. and Peter C, Gold- 
mark, May 26. 

Converl your Collaro i,o stereo; .Stanley G. 
N'eufeld. Auk*. 45. 

FM/MultipJex converter; Harold Ii. Day. 
Aug. as.. 

For stereo — the bi-ortho output circuit; C 
Nicholas I'rj'or. \av. 22. 



Mow to UiftlE* Bt stereo pickup ; C <5, Me- 
I'rotni. Feb. 17. 

Impro'.-in^ the performance Of stereo disc 
playback .systems; H. I?. li.iuer. Aug-. S4. 

M-B stereophony ana eompat ibility ; Cerhart 
BQr£ and Stephen I\ Tommer. Apr. IB, 

Manufacture of n )i i irb - i ty cartridge ; 
Rubon Vj. Carlson. Aug. 30* 

Monaural, biujiprnl, monophonic, and stereo- 
phonic; Llnrry I\ Olson, Sop. 28* 

Xew approach Co stereo discs; Maximilian 
Weil. Juno 2H. 

Xew electromechanical method of matrixing 
the two components hi stprei>phonic disc 
recording ; Unns-Joachim Klemp. Horst 
Hod ]ich, "and Stephen F. To-minor. Nov. 26. 

Phasing in stereophonic recording; William 
Hftehmau. Nov, J7» 

Questions and answers on stereo and in/x ; 
Louis J. Klcinklau«. Aug. 20. 

Stereo compatibility translator; Herbert. M. 
Houig. Aui?. 24. 

Stereo phasing problem ; C. G. McFrond. 
Sop. 38. 

Srereophonle recording and playback ampli- 
fier ; Wayne B. Denny. Sop. 24. 

Toward an optimum stereo curl ridge; Her- 
bert U. Horowitz. Oct. 44. 

Two-way stereophonic nmpHner ; H. li. 
liauor, J. M, Hollywood, and P. Mncr- 



klt\ Oct. ID. 
Variable stereo -suppression control ; John 
K. irUrrico. Auk. 23. 



SYSTEMS 

Auto audio system ; William li. Eraser, Mar. 
10. 

Hi-fi with that coffee nromu; Kdwin A. 

Snnpe. Dec. 20. 
Sound recording; and reinforcing at the 

Monterey jnxz, festival; Unssell J. Tink- 

hiim. Dec. 22- 
Trends in audio: Herman P-urstein. Apr. 28. 

TKANSIKNTS 

Testing for transients; George Fletcher 

Cooper. Apr. 20. 
Tnuwenrs in feedback amplifiers ; George 

Fletcher Cooper. Mar. Si. 

TRANSISTORS 

Amateur sound film equipment; H. Thiele. 
Jan. 34. 

Simple transistor tester; Richard Bur wen. 
May. AO. 

Transistor beta tester with linear scale; 
Sergio Bernstein. July 21. 
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Anderson, W. II. 

Measurement of ampli tier internal impe- 
dance ; Sep, 



Bachman* William S. 

Phasing in stereophonic recovding; Nov. 1*3. 
Hucliman, William S., IS. R. llancr, and Pet-er 
O. Goldmurk 
CoTopntible stereophonie record; May 26, 
Riiuer. IS, B. 

Improving the performance of stereo disc 
}.tJayback systems; Anjc. 31. 
ltoucr, II. B.. William S. Bacliuian. and iVter 
C. ffoldrnjirlv 
Compatible stereophonic record; May 26. 
Uauer, li. II., J. M. Holly wood. n«<l O. l*. Mncr- 
klc 

Two-way stereophonie amplifier; Oct. ID. 
itoU, William I>. 

.Standing waves — an amdio boobv trap; Oct. 
22. 

Bt»n>stein. Julian L. 

UnderFt'inding the db, dbm, and the VTJ ; 

Nov. 30- 
I lr r ns t to a . Ser gi o 

Transistor beta tester with linear sc/ile; 

July 21. 

llore. Gerlnjrt, nnd Stephen V, Tcnimtf 

M-S stereophony and compatibility ; Apr. 15. 
Ifrociner. Victor 

Comjmct ultrn-linoar speakers for stereo ; 
Autz. 38. 
Burstcin, llerroan 

Amplifier ]»erformar:ee : specifications; and 
evaluation: Kcb, 24. 

Equalization in cape recorders ; Mar. 28. 

Trends in audio; Apr. 28. 

VTJ meter in tape recording; T>ec. 17. 
Burstein, Herman. nn<l Henry C\ Pollak 

Improving the tape innplHie.r ; July J7. 
Burwcn, Kiclmrd 

Simple transistor tester; May Sfi. 

Cnrlson, Ilubon 11. 

Manufacture of a high-qualitv cartridge; 
An ir. SO. 
Chnpllck, It. G. 

Simplified ,-iudio amplilrer; Oct. 24, 

Simplified control unit; Sep. 17. 
Cooper, Oeorpe Mctcbpr 

Feedback and distortion; Feb. 30. 

Testing for tfiinsitttVlti; Apr. 26. 

Transients in feedback ampliders ; Mar. 31. 
Cromascbi. 1', 

Simple eleefronie switch; Pcb. 20. 
t'rowhur>t. NOrmnn II. 

Comb filters, anyone? Jnno \1. 

TJse of twin t. type networks; M:iy 10. 
Day. II^rMrt It. 

FM/Multiplex Converter; Anjf, 10. 
Denny, Wuyne H. 

Stereophonic recording and plavViack am- 
plifier; Sep. 24. 
D'Errico. John K. 

Variable stereo-suppression control ; Aup.23. 
I'Vltlmun, T^conoKl 

Compatible stereo multiplex - adapter; Oct. 
AO. Nov. 43. 
Fletcher, llnrvey 

Hearing, the determining factor for high- 
fidelity transmission ; July 24, Aug, 45. 
Sep. 34, 

Fletcher, Hnrvey, and W. A. Munson 

Tjoudness — its definition, measurement, and 
Calculation; Jiin. Z2, Feb. 34, 



Frascr, William It. 
Auto audio system ; ^iar t i& 

Gn^non, tnurent 

Two custoin-bnilt corner Jiovn enclosures; 
Feb. 20. 

Ooldmnrk, Peter C, WHliuni S. liiichman, nnd 
Jt. Kb. Bailor 

Compatible stereophonic record; May 28. 
Gray, Albert W. 
Employer richts in emplover inventions; 
Oot, .10. 

Price discrimination in wholesale and retail 

sales ; Fob. 00. 
Trinity of the patent law --invention, uov- 

elty, and utility; Mar, -14. 
Grossman. Nathan 
Amplifier nein^ the new GCZa's; July 23. 

Harrison, CIuitIcm W. 

TiC filter design for hie;h- impedance cross- 
over networks ; Nov. &t. 
Hnrrison, II. C. 

New system of sound recording : May 34. 
Heath. W. T., nnd G. R, Wood vl Mo 

Low-distortion . r >0-watt amplifier; Jnn,. 19. 
Honninjc, TL A. 

Universal phonograph reproducer; Mar. 40. 
Hollywood, J. M.. G. V, Macrkle, and B. B. 
Bnuer 

Two-way stereophonic amplifier; Oct. III. 
Honi^, Herbert M. 

Stereo compatibility translator; Aup. 24. 
H«rowitx. Herbert Hi 

Toward an optimum stereo cartridge; Oct. 
44, 

Horowitz, Mnnnlc 

High-power audio ampliliei s ; Mar. 34. 
Output power measurements ; Doc. 38. 
Paging preamplifier; Apr. 22. 

Ives, Ronald T,. 
Integrated audio monitor for home and stu- 
dio use; Apr. 24. 
Spiral shielding for audio circuits; Bee. 40. 
Stabilized variable-Kensitivitv liming; meter; 
June 20. 



,I«ss, R. A. 
nes'igu of 
Nov. 38. 



hiifli- quality fde'reo consoles 



Kernes, Hcrbet-t I. 

Hybrid feedbacks for puwet amplifiers ; 

Sept. 30. 
Klebiidrtus, I-auiw J. 
Qm?stiona nnd answers on stereo and m/x; 

Awk. 20. 

Klemp. HnnH-Jonchim, Ilorjit Redlieh. and 
Stephen F. 'IVmmer 
New electromechanical method of 1'fintfbfcfnK 
rhe. two coni])oiierjts in stereophonic disc 
recording; Nov, 26, 

Maerkle, I\, St. 11. Baxier, and J. M. Holly- 
wood 

Two-way stereophonie amplifier; Oct. IS, 
Afohknlt. LXessur 

New ^teainpax recorder; Oct. 28. 
McProud. C. O. 

Build your own stereo pickup; Feb. .17. 

Compact two-channel amplifier for stereo 
systems ; Auk- 

StCTCo phasing problem; Sep. SS. 



Mun&on, W, A. T ;md Harvey Flotcber 
Loudness — its dennition> measurement, and 
calculation ; Jan, 32, Feb. 34. 

Neufeld, Stanley O. 

Convert your Collaro to stereo; Aug. 42. 
Novak. James T\, and PfiUip II. Williams 

Improvement in "air suspension" speaker 
enclosures with tube venting; Nov. 18. 

Olson, Harry F. 
Monaural, binaural, mono^honic, and stere- 
ophonic ; Sep. US. 

Penfleld, Paul 

Whv match impedances 7 Apr. 32, 
rhjllipa. Phil 

Damping factor chart; Nov. 2-1. 
Pulloek, Henry C. and Herman Burstcln 

Improving the tape amplifier; July i7* 
Pry or, C. Nicholas 

For stereo — the bi -ortho output circuit; 
Nov. as. 

Kedlicb, Hor«t, Hruh- Joacliim Ivlcmp, nnd 
Stephen F. Tonimer 
N'ew electromechanical method of matrixing 
the two components in stereophonic disc 
recording; Nov. 2-6. 
Reed. Humid 
Ten-channel audio inlxer-preaiupHlier , Jan. 
%% 

Sarkar, A, B, 
ILigh-ljdelitv bass cone loudpe;ikers ; T>cc. 
28. 

Saxl, Krwin J. 
Tape tension — the neglected dimension; lice. 
34, 

Snppe, Kd. 

Hi-fi with that coffee aroma; Hec. 20, 
Stratmoen, AtJiert 

Three-channel remote amplifier; June 24. 

Temmer, Stephen F., and Gerhart Bot^ 

M-S stereophony and conipjit ibility ; Apr. 10. 
Tommer, Stephen F., Huns-Jaaclilm Klcuip. 
and Ilorst Kwlllch 

New electromechani<:al method of matrixing 
the two components in stereophonic disc 
record iuir; Iwr* 20. 
ThaMierc, MiHon Y). 

Co hi pass -1 — a new loudspeaker design; Apr, 
34. 

Thiele, H. 

Ainntenr souud film equipment; Jan. 24. 
Tiukbnm, RunhH] J. 

Sound recording and reinforcing at the 
Monterey jazz festival; I>cc. 32. 

Villchur, lCdgnr 

>Tew hi^h-fri'/jueucy speaker; Oct. 3S- 
\'ohh, Robert M. 

Complete tone compensator; Juno 18, 

Weil. Maximilian 

New appronch to stereo discs; June 28. 
Werttworth. J. P, 

Improved bnirlness Control, Jan. 30. 
AA'illlnnis, Philip R., and Jamea F. Nnvak 

Improvement in "air suspension" speaker 
enclosures with tubp veTiting; Nov. 18. 
WnndvlMo. G. It., and W. T. llenth 

Ijow-distortlon 50-wntt amplifier; Jan. 19, 
Worlhen, F. F. 

"Isodyne" phase splitter; Aug. 26. 
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U mm * BlMmmrml- 

MtMreaphoatt 
FlU-AM Immmr 
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MoMiral immzr 
17** li w ■ straight 
NoBaaraJ FM or -4M 
(■■or 




Jf T - 5 °0 IN KIT, 

74.50 FORM 

CMlTf 7.45 Ci OWN 
7.00 MOH\ HLY 




LAFAYETTE 
STEREO TUNER KIT 

THE MOST FLEXIBLE TUNER EVER DESIGNED 

• Multifloi Output for K»w iHt** FM 

• 11 Tub** (tnttud>A| 4 dual-ptirpeie) + 
Tuning Eye + Selinium r*<tlfi«* Pro- 
vide 17 Tub* Pi rtorrnonce 

• lajfC WMiilt Fihir • Fri-allgfled IF'< 
4> Tuned CoitocU FM • 12 Tuned Cirrults 

• Dual Calhsde Follow*? Oufpol 

• Seporatily Tontd FM and AM S»<ii»m 

• Armitron*. Circuit with FM/AFC and 
AFC Defiat 

• Dual Double*Ton*d Tronrfarmer 
Counted Limit*?*, 

More thaA a yftor of reicarch, planning and engineering went Into th© making ol 
the L^fayott© Stereo Tuner. I fx unlquo flexibility perm I It the recoptfon of binaural 
broadcaitfng (<lmultaneoux Iran i mini on on both FM ond AM), the Indspendenl 
Operation of both the FM ond AM loctlom ot the tamo Mrne> and lh* ordinary 
reception of either FM or AM. The AM and FM iectfon< ore leporaiely toned, 
each with o tepcrale 3-gona tuning condencer, icparat* flywheol tuning and 
leparoto volume control for prapor balancing whan uied /or binaural program** 
Simplified accurate hnlfe^edfle lunlng U provided by moalc eye which oporafei 
Independently On FM ond AM. Automatic frequency control "locks In" FM ilnnol 
permanently. Ailde fram III unique flexibility, lhl< U, above olt elie, o quality 
Mgh-fldolHy tun or Incorporating feature* found eaceluilvoly In Ihe highest priced 
tu^eM. 

FM ipoclflcatloni Include g rounded-grid frJode low »o?»e front end with irlodo 
mixer, double- tuned duol I J m Iter* with Foifer-Seefey discriminator. Test fhan 1% 
harmonic dlitortlon, frequency reioonie 20-20,000 cpi ± Vi db, full 200 kc 
bandwidth and lonilllvlty of 2 microvolts for 30 db quieting with full limiting or 
one microvolt, AM i pacifications Include 3 ilagei of AVC, 10 Vc whittle filler, 
built-in ferrlto loop an tonne, Ten than 1% hormonlc dlilortlon, lenilllvlry of 5 
microvolt!, 8 kc bandwidth and frequency reipome 20-5000 cpi ± 3 db. 
The I controli of the KT-300 are FM Volume, AM Volume/ FM Tuning, AM Tuning 
and 5 petition Fvncllon Selector Switch. Totte fully ftyled with go (d. brass e.eu- 
tcheon having dork maroon background plus matching maroon Vnebt with gold 
1 marts. The Lafayette Sterso Tunftr was deilgned with the bulfder In mtnd. Two 
separate prlnlbd circuit hoardj mcko construction and wiring simple, oven far 
such a complex unit. Complete ki! include* all ports and metal cover, a Jtep-by- 
ilep Instruction manual, tchemotlc ond pictorial dFaoramt. Size It \3Vi ff W st 
lOys* D x 4V>" H. Shpo. wi.^2^]lb«, 

KT-SOO Hei 74.50 

LT-50 Same ai above, completely factory wired ond letted., .Not 124.50 



• RESPONSE 10-25,000 CPS ± 0.5 DB 

• 6 CONCENTRIC FRONT PANEL CONTROLS 
*> 4 CONCENTRIC REAR PANEL INPUT 

LEVEL CONTROLS 

• ISO 0 ELECTRONIC PHASE REVERSAL 



NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 

Solves Every Stereo/Monaural Control Problemt 



• UNIQUE STEREO & MONAURAL CONTROL FEATURES 

• AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL OUTPUT & CROSS -CHANNEL FEED 

• PRECISE "NULL" BALANCING SYSTEM 



A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI- 
DELITY. Provide* f U ch urtusual feotur&s ai a Bridge Conical, 
lor variable crost-channol liflnol feed for elimination of "ping- 
pong" (exaggerated teparollon) effect! and for 3d channel 
output volume control for 3-ipoaVer ttoreo tyitamt; 3d channel 
output alio tervei for mixing jlerao lo produce exeellenl mon- 
aural recording!. Alio hoi full input mixing of monoural program 
lourceT/ (peels! "null" itereo balancing and calibrating lyMom 
(buMtj; tFiun meleri)/ 24 uqualizaliun puiilrani, ull-LonLanllic 
controls, rumble and scratch filteri, toudneif twitch. Clutch type 
volume coniroh for. balancing or at 1 Mailer Volume Control, 
Hat channel reverie, electronic phdiing, input revol conlrolf. 
Sentiliviiy \ .78 millivolt* for ) volt aul. Dual low -impedance 
outpuii (plate foMowerO, 1300 ohmi. Reipome 10-22,000 cpi 
± 0.5 db. Lwi thon .03% IM diitorlion. Uioi 7 new 7025 low- 
noiie dual triodoi. Size 14" x Vh" x 10'A". Shpg. wt w \6 lbs. 
Complete with printed circuit board, cage, profuiefy illutlrated 
instructions, ell necatfary parti. 

LAFAYETTE KT-600 - Slereo Preamplifier Vif Ne* 7^.50 



NEW! ^LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 




• 36-WATT STEREO AMPLIFIER- 
U-WATTJ EACH CHANNEL 

• FOR OPTIONAL USE AS 36-WATT 
MONAURAL AMPLIFIER 

• EMPLOYS 4 NEW PREMIUM-TYPE 
7lit OUTPUT TUBES 



• 1 PRINTED CIRCUIT BOARDS FOR 
NEAT, SIMPLIFIED WIRING 

• RESPONSE BETTER THAN 35-30,000 
CPS ± V, 09 AT It WATTS 

• LESS THAN 1% HARMONIC OR 
INTERMDDU LA T I ON DIST0MI6K 



ONLY 4.75 DOWN-, 
. ; . S..0O. MONTHLY. . .. 



Ji^"' ^ jaUca^.^'y. 



G Send KKEE LA!" AYKTTE Cn[nl«ir MO 
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Address 
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AND 
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POSTCARD 



Zone. . . . State. 




A tuperbly -performing boiic stereo amplitlor, in eaiy-tD-build kit form 4o tava 
you Joti at money and lot you got Into stereo now or minimum oxpeniol Dual 
TnpuU ore provided, each wjih individual volume fontrol, and the unit may be 
uted with a ttereo praampliflor, for 2-19 watf nereo cKonneli or, at the Rick of 
a switch, at a fine 36-wo»t rronaural ampNfrer — o; y if dftiired, it may be uied at 
.2 teporare monaurol IB-wall Gmollfienl CONTROLS include 2 input voljme can- 
iioli, channel Reverie twito (A8-BA), Monouf ol-St«rao twitch. DUAL OUTPUT 
IMPEDANCES ate; 4, 8, 16 and 32 ohmr (parmilling parolls) (monourol) op»rn- 
i:an of 2 ipoaker lyitomi of up lo 16 ohm,. INPUT SENSITIVITY it 0.45 vollt per 
channel for full cutout. TUBES ar« 2-6AN3, i-7\B9 : GZ-34 rectifier. SIZE 9-3/l6"d 
(10-9/16" wfih contrail) st 5'A"h x 1 3'/*"w, Supplied comploto wifh perforated 
meiol cage, oU necenory parti and detailed intlrufHoni. Shpg. wi„ 22 11= i, 
KT-310 Stereo Power Ampllfrer Kit Net 47.50 
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. , .yet how 
sweet 
the sound! 




Generate the full excitement of High-Fidelity! 
Specify the new RCA-7027 for your amplifier designs 

Stronger and stronger grow the chords, the fervent expression of the artist— yet the 
sound is sweet, most pleasing to the listener's ear. The Concert Grand makes stringent 
demands upon high-fidelity amplifiers for high power and low distortion. Can your 
designs meet these demands? They can if you "design around" the RCA-7027! 

RCA-7027 is a glass-octal type beam power tube. Two 7027's in Class AB^ push-pull 
service with 450 volts on the plate can handle up to 50 watts of audio power with 
only 1.5 percent distortion. Structural features contributing to the exceptionally high 
plate dissipation (25 watts) of this compact tube are: button-stem construction, 
heavy stem leads having high heat conductivity, heavy plate material, radiating fins 
on control grid, and double base-pin connections for both control grid and screen grid. 

Achieve for your hi-fi designs the advantages of high dissipation, exceptionally 
low distortion, and high power amplification offered by the new RCA-7027. Ask your 
RCA Field Representative for further details. For technical data, write RCA 
Commercial Engineering, Section E91-DE, Harrison, N. J. 



MIDWEST: 



RCA Field Offices 

Fl 744 Brood Street 
Newark 2, N.J. 
HUmboldt 5-3900 

Suire 1154, 

Merchandise Marl Plozo 
Chicago 54, Illinois 
WHitahall 4-2900 



WEST: 



£355 E. Washington Blvd. 
Los Angeles 22, Calif. 
RAymond 3-8361 




RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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